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LETTERS 
Sir: 

Against the background of a sweeping 
panorama extending over San Francisco 
Bay and beyond the Berkeley Hills, Ray 
Strong, the western landscape artist of 
Mill Valley, Calif., now has completed 
two excellent paintings of the lunar eclipse 
occurring on the early evening of Sep- 
tember 25, 1950. Selecting a site on the 
shore of Paradise Cove, close by the base 
of the mountain, Tamalpais, he had pre- 
pared in advance his outlines and sketches 
with projected positions of the moon dur- 
ing eclipse. Thereby, he was enabled 
effectively to concentrate on atmospheric 
shadings and color evaluations. One of 
his scenes portrays the moon eclipsed in 
early totality, quite low above the Berke- 
ley Hills; the other presents a_ higher 
position approaching the end of totality. 

As far as known to the writer, these are 
the first paintings of a lunar eclipse por- 
trayed in landscape setting. Weather 
conditions at the time were ideal, visual 
effects finely variegated, rich and colorful. 
In timing and movement of color and 
shadow changes, Mr. Strong’s recordings 
in broad outline were matched closely by 
the sea-level observations of Charlotte 
McDonald in San Francisco at a point 
approximately 14 miles to the south. On 
Tamalpais at the 2,600-foot level, a pale 
smoke-pink remained constant, with deli- 
cate infusions of light blue which appeared 
briefly following the onset and nearing 
the end of totality. 

LEWIS LINDSAY 
2217 Mission St. 
San Francisco, Calif. 
Sir: 

C. C. Wylie has reduced metric measures 
of the Hoba West meteorite made by L. 
J. Spencer and concluded that it is a 
space box (rectangular parallelopiped) ap- 
proximately 10 x 9 x 3 feet (Sky and 
Telescope, November, 1950, page 4). This 
conclusion is unjustified, for Spencer ac- 
tually found the dimensions of Hoba West 
to be: length, 295 cm.; width, 284 cm.; 
“|. with a thickness at one end of 122-111 
cm. and at the other end of 75-55 cm.” 
The bottom surface determined by these 
measures is certainly not parallel to the 
flat top of the meteorite, i. e., Hoba is 
not a space box. Furthermore, as Spencer 
has pointed out, “. . . it is not known 
whether the under surface is flat or not.” 
If it is not, the problem of computing the 
volume of Hoba West, once its true shape 
is revealed, will require something more 
than a simple rule of thumb. 

Wylie also concluded that 
the shale is about 50 per cent metal. . ., 
Spencer’s figure 88 “. . . is metric tons, 
and it is not an approximation to the mass 
at the time of striking, but an approxima- 
tion to the present weight of the meteorite 
plus the metal in the surrounding shale.” 
This conclusion, based on the assumption 
that half of the surrounding the 
meteorite is metal, is indefensible; for P. 
Range and R. Schreiter have shown 
(Centr. f. Min., Abt. A, 1931, 390-398) 
that there is less than 34 of one per cent 
of metal in the Hoba shale. Wylie’s ar- 
gument overshoots in the other direction 
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if we assume that he really had in mind 
not metal in the shale, but that fraction 
of the shale which could be reduced back 
to metal in a hydrogen atmosphere, for 
as J. D. Buddhue has shown (Contr. 
Meteoritical Soc., 4, 199, 1949), this frac- 
tion exceeds 71 per cent, in the case of 
surface shale from Canyon Diablo. No 
doubt it is still larger for the compact, 
dense, subsurface Hoba West shale. 
LINCOLN LaPAZ, director 
Institute of Meteoritics 
University of New Mexico 


Reply by Dr. Wylie 
Sir: 

Dr. LaPaz has misinterpreted the in- 
tent of the formulas which I presented be- 
fore Section D of the American Associa- 
tion for the Advancement of Science in 
December, 1949. They were not supposed 
to be of high accuracy, but simple rules 
of thumb for calculating with reasonable 
accuracy the weight of iron meteorites. 

On the Hoba West meteorite, to which 
he refers, my rule of thumb gives a figure 
for the weight within about two per cent 
of that obtained by Spencer, a satisfactory 
The rule shows that 


agreement. also 


Spencer’s statement, “adding 30 cm. all 
round, an original weight of 88 tons would 
be indicated,” is erroneous or misleading. 
I suspected that instead of simply adding 
to the dimensions of the meteorite, he had 
added the shale and allowed for the dif- 
ference in the specific gravity. Spencer 
gives for the specific gravity of the shale 
4.021 which: is 50.5 per cent, or practically 
one half, of the specific gravity of the 
meteorite itself. Using my formula, a 
figure agreeing within about one per cent 
of that of Spencer is obtained, assuming 
that he means metric tons. This close 
agreement indicates that Spencer’s figure 
is not an error but was obtained as indi- 


cae. C. C. WYLIE, director 
Meteor Section 
The Meteoritical Society 

Sit: 
Our knowledge of Babylonian astron- 
omy is rather limited. The only text 


which can with certainty be dated as far 
back as the Hammurapi dynasty is rep- 
resented by the Venus tablets of Ammisa- 
duga, two other texts, Hilprecht’s text HS 
229, which is a mathematical exercise of 


(Continued on page 57) 





VoL. X, No. 3 
WuHoLe NuMBER III 
COVER: 


CONTENTS 


A rigid portable power-driven mounting built by W. C. Cheney, of West 


JANUARY, 1951 


Seattle, Wash. The telescope shown is made up of a 4-inch Eastman Aero 


Ektar objective, f{/6, and a 14-inch eyepiece. 
(See page 70.) 


Seattle are in the distance. 


Puget Sound and the city of 





J. C. KAPTEYN CENTENNIAL—P. J. van Rhijn ................. Sopenstese . 55 
GLOWING HYDROGEN IN THE MILKY WAY — Otto Struve .... . 58 
PHOTOGRAPHING STARS IN THE DAYTIME—J. A. Hynek ..............0.. 61 


GRAPHIC TIME TABLE OF THE HEAVENS — 1951 


— Maryland Academy of Sciences 






Amateur Astronomers ...............0000008 63 
Books and the Sky ..... . 68 
Gleanings for ATM's ............csccsceseee 70 
Here and There with Amateurs ........ 77 
REI ss cebss hs sidyahacvorvcneeseeneESS 54 





News Notes 
Observer’s Page 

Planetarium Notes 
Stars for January 
Terminology Talks 











BACK COVER: A full-scale reproduction of a typical chart for variable star ob- 
serving, the “b” chart of the American Association of Variable Star Observers, 


for the star T Cephei. 
Durchmusterung.” 


It was drawn by D. F. Brocchi, based on the “Bonner 
Compare the scale and limiting magnitude with the “d” 


chart (for larger instruments and more detail) shown on page 73. Blueprints 
of such charts as these are used at the telescope to search for variables and 


estimate their magnitudes. 


(See page 72.) 





SKY AND TELESCOPE is published monthly by Sky Publishing Corporation, Harvard College 


Observatory, Cambridge 38, Mass. 


Boston, Mass., under Act of March 3, 1879; 


Entered as second class matter, April 28, 1939, at the Post Office, 
accepted 


for ma.ling at the special rate of postage 


provided in Paragraph 4, Section 538, Postal Laws end Regulations. 


Subscriptions: $4.00 in the 


countries ; $7.00 for two years. 


per year 


making the total subscription $5.00 per year and $9.00 for two years. 
Single copies, 35 cents. 


should be made in United States currency. 


United 


Add $1.00 per year for Canada and for all other foreign countries, 


States and possessions, and to Latin-American 


Canadian and fore gn remittances 
Circulation staff: Betty G. Dodd, 


manager; Nancy R. Bolton; Virginia K. McAulitie. 
All notices of change of address musi be sent three weeks in advance and accompanied by old 


and new addresses, or we cannot make the proper change. 
in regard to your subscription, your current mailing address must be given. 
of your subscription, please return our bill form with your renewal payment. 

Editorial and advertising offices: Harvard College Observatory, Camb idge 38, Mass. 


When sending your renewal order, or writing 
For most efficient handling 


Unsolicited 


articles and pictures are welcome, but we cannot guarantee prompt editorial attention, nor are we 
responsible for the return of unsolicited manuscripts. 


54 Sky AND TELESCOPE, January, 1951 
J 5 











N JANUARY oth it will be 100 
years since Jacobus Cornelius 
Kapteyn was born at Barneveld 

in the Netherlands. He was one of the 
leading astronomers during the first 
quarter of this century, and by his per- 
sonal influence he induced astronomers 
all over the world to give their energies 
to the service of the ideal he had pro- 
posed. 

The central problem at which he 
worked his whole life was that of the 
structure of the galactic system. He 
stated this problem more accurately than 
his predecessors had done; he collected 
observational data by means of which 
an approximate solution of the problem 
was given; and finally, he took a first 
step on the road leading to the mechan- 
ical explanation of the structure found. 

Let us examine more closely what ex- 
actly is the content of the problem. The 
galactic system consists of a great num- 
ber of stars, matter between the stars, 
and clusters of stars. In Kapteyn’s 
years little was known about interstellar 
matter and clusters, and Kapteyn there- 
fore limited his investigation to the 
stars. Let us represent each of the stars 
by a little marble or globe, by means of 
which we may make a miniature copy 
of the stellar system. We arrange the 
globes in the space of one room, for in- 
stance, with the sun occupying the cen- 
ter of the room. We place each globe 
in a definite direction from the sun and 
at a distance representing to scale its ac- 
tual distance from the sun. An exam- 
ination of this miniature copy would at 
once acquaint us with the structure of 
the great system. By means of simple 
counts we should get to know the num- 
ber of stars in each limited portion of 
the system, and the boundary to which 
the system extends in various directions 
could be read off directly from the re- 
production. 

Kapteyn’s principal problem was: 
How to construct such a miniature uni- 
verse? In the first of two attempts to 
solve it, he made the supposition that the 
motions of the stars show no preference 
for any special direction. He therefore 
assumed that as many globes in the mini- 
ature model moved upward as down- 
ward, as many to the left as to the right, 
as many forward as backward, and that 





J. C. Kapteyn at his desk during the later years of his life. 


J. C. Saageeye Centennial 


By P. 


the average velocity in every direction 
was the same. On working out the ob- 
servational data it appeared, however, 
that this supposition was not fulfilled in 
the stellar system, so that the method 
had to be abandoned. 

But the failure was really a success, 
for the proof that the motions of the 
stars are not at random led Kapteyn to 
the important discovery of the star 
streams. ‘The globes in the model move 
preferably parallel to a definite direc- 
tion; motions in other directions also 
occur, but less frequently. 

After the road taken had thus turned 
out a blind alley, Kapteyn used a differ- 
ent approach to the central problem. If 





























SCALE IN LIGHT YEARS 





20,000 16,000 12000 8,000 


4000 


In 1922, Kapteyn drew a diagram of stellar distribution in which the sun was 


still considered at or near the center of the system. 


It shows the distribution 


of the stars in galactic latitude, with the Milky Way plane at right angles to 
the plane of the page. 


January, 


VAN RutjN, Director 
Kaplteyn Peet 9 Laboratory, 


Groningen, Holland 

the directions and distances of all the 
stars in the system were known, the con- 
struction of the miniature universe 
would be a simple matter. This, how- 
ever, was not the case at the time Kap- 
teyn started his work (neither is it at 
present!). The observations of the di- 
rections of the stars gave little difh- 
culty, but the distances were known only 
for a relatively small number of stars in 
the neighborhood of the sun. 

It was therefore impossible to locate 
each individual globe in the miniature 
system. By statistical methods, how- 
ever, Kapteyn derived the number of 
stars per unit volume in different parts 
of the system, though the position of 
each individual object was unknown. 
This method led to the end proposed 
and so gave a first approximation of the 
form of the system. Later Kapteyn, us- 
ing the same method and aided by more 
complete data, for the second time gave 
an answer to the question. It appeared 
that the stars are distributed in a space 
having the form of a flat disk; the sun 
stood nearly in the center of the disk 
and the base was parallel to the Milky 
Way. The great number of stars that 
we see in the Milky Way is accounted 
for by the fact that the system extends 
farther in the direction of the Milky 


1951, SKY AND TELESCOPE 55 











The Kapteyn Astronomical Laboratory at Groningen. 


Way plane than in any other direction. with which his name is associated. If 
In the later years of his life, Kapteyn the masses, the positions, and the veloci- 
connected the two great investigations ties of all stars at a definite moment are 
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given, the future form of the system can 
be deduced according to the laws of 
mechanics. This problem is far from 
being solved. Kapteyn made a begin- 
ning with the so-called dynamic con- 
ception of the system. He regarded the 
star streaming as a circular movement 
around a fixed center parallel to the 
plane of the Milky Way: Some stars 
move with the hands of a clock, others 
in the opposite direction. This move- 
ment should account for the flattened 
form of the system. 

It is obvious that a great many data 
of observation are required for the solu- 
tion of the problems discussed above. 
They are obtained chiefly by the photo- 
graphic process. The astronomer at the 
telescope photographs specified areas of 
the sky; the plates are measured later in 
the laboratory. “The astronomical lab- 
oratory at Groningen, founded by Kap- 
teyn and bearing his name, was based on 
this procedure. But the work was too 
comprehensive for one institution and 
the number of faint stars was too great 
for them to be observed completely. 
Therefore, in 1906 Kapteyn proposed to 
the astronomers of his time to collect all 
data obtainable on the stars in 206 se- 
lected areas of the sky, including their 
positions, apparent brightnesses, colors, 
velocities, and so forth. Many observa- 
tories have been engaged in this plan of 
selected areas, and at present the obser- 
vational data for the areas in the north- 


The plan of Kapteyn’s se- 
lected areas, as applied by 
F. Becker to the southern 
half of the sky. The Milky 
Way is outlined according 
to Pannekoek. The select- 
ed areas are four degrees 
square, spaced _ regularly 
along declination circles 15 
degrees apart. Reproduced 
from a publication of the 
Potsdam Observatory. 


ern hemisphere have nearly been com- 
pleted. Our knowledge of the structure 
of the galactic system near the sun is 
mainly based on these observations. 
Some years before Kapteyn’s death, 
the possibility of publishing his complete 
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works was considered by a committee of 
Dutch astronomers. When I wanted 
to fix up a plan with him, he said that 
we ought to wait until his investigations 
on the dynamics of the system could be 
included, “for,” he continued, “if these 
are not correct, the rest is not worth 
reprinting either.” We know now, 
some 30 years later, that his dynamical 
conception of the system was erroneous, 
but we do not agree that the rest is 
hardly worthwhile. 

Various factors discovered after Kap- 
teyn’s death in 1922 have had a pro- 
found influence on our ideas, the main 
one being the absorption of light in in- 
terstellar space. Kapteyn was aware of 
the possibility that starlight might be 
absorbed, and of the influence this ab- 
sorption might have on our concept of 
the stellar system. As early as 1909 
he tried to find the amount of this ab- 
sorption, and his method was practically 
the same as that applied some 30 years 
later by Stebbins and others. Whereas 
Stebbins succeeded, Kapteyn failed be- 
cause the observational data available in 
1909 were not of sufficient accuracy. 
Further, the star streams are not as- 
cribed nowadays to a circular movement 
as Kapteyn did, but to a preference of 
the motions of the stars along the line 
toward the center of the system. 

Kapteyn was a pioneer in his field of 
work. He was one of the first astrono- 
mers who stated the problem of the 
structure of the system clearly, devel- 
oped the methods for its solution and 
made a first trial to solve the problem. 
Without his courage to attack the prob- 
lem and to make a solution, which later 
required substantial corrections, we 
might not have known about the struc- 
ture of the system what we know at 
present. 

Kapteyn served the University of 



































Groningen in the Netherlands for more 
than 40 years, and many Dutch astron- 
omers have been his pupils. He did not 
demand much positive knowledge from 
his students, and the body of facts he 
dealt with in his lectures was small; he 
rather showed how the things that we 
now accept as settled were once scien- 
tific problems, and how former genera- 
tions attacked and solved these ques- 
tions. This was the secret of his fas- 
cinating lectures. One got the impres- 
sion, not that the professor was narrat- 
ing and the student listening, but that 
professor and student were collab- 
orating in the solution of a scientific 
problem. 

From 1908 to 1913, Kapteyn went 
each year to the Mount Wilson Ob- 
servatory in California, where he was 
engaged in astronomical work  con- 
nected with the program of the observa- 
tory. Many astronomers in the United 
States were his personal friends. 

I had the privilege of collaborating 
with Kapteyn in the solution of the 
problems we have discussed here. What 
struck me repeatedly was the rare power 
he possessed of seeing in advance from 
which side a problem should be attacked 
to achieve a good result. As soon as 
he had stated the question, he began 
working at the solution and _ putting 
something on paper. As he himself said, 
“Let us start work, and the inspiration 
will come of itself,” or at another time, 
“Probieren ist besser als studieren.” If 
he happened to be on the wrong track 
he was astonishingly quick to perceive 
it, and he knew how to turn the un- 
successful attempt to advantage. 

His friends loved Kapteyn for his 
simplicity and his cheerfulness. His 
heart was drawn toward the sunny side 
of everything he came in contact with, 
and he did not like to linger near the 


$ 


In this region of Cygnus, covering about 

220 square degrees, all or part of four 

of Kapteyn’s selected areas are located, 
Nos. 40, 41, 65, and 66. 


darker sides of reality, which a life as 
rich in deeds as his must have known in 
sufficient measure. Lastly, his person- 
ality was upheld by an undefinable con- 
fidence, and it was no accident that the 
last words Kapteyn wrote to me with 
reference to an astronomical undertaking 
were these: “Tout va pour le mieux.” 





LETTERS 
(Continued from page 54) 


the prescientific stage of Babylonian as- 
tronomy, and the astrolabes, which rep- 
resent the beginning of scientific astron- 
omy, as they were the first attempt toward 
systematization of prescientific popular 
knowledge about stars appearing in the 
sky during different seasons of the year. 
The two tablets of mul Apin which ap- 
peared later made the system more com- 
plete. 

Professor B. L. van der Waerden, Dutch 
mathematician who is studying some clay 
tablets 3,000 years old found in one, mul 
Apin, statements of the following kind 
concerning only the brightest stars: 

“On the 15th of the month Duzu the 
star gag-si-sa rises; from the rising of 
gag-si-sa 55 days until the rising of nun- 
ki, and 60 days until the rising of sku-pa; 
from the rising of sku-pa it is 10 days un- 
til the rising of ab-shim,” and so forth. 

From other texts we know what most 
of these star names mean: gag-si-sa is 
Sirius, nun-ki is Canopus, sku-pa is Arc- 
turus, and ab-shim is Spica. Now Pro- 


fessor van der Waerden wants to find out 
in what century these heliacal risings 
(first appearances in the morning sky be- 
fore the sun) were observed. He has to 
make this computation for 1300 B.C., 
1000 B.C., and 700 B.C., and then see 
which fits the whole pattern best. 

For this computation he must know be- 
forehand under what conditions a ‘star 
near the horizon is visible or invisible, or 
more precisely how deep the sun must be 
below the horizon in order that a Ist- 
or 2nd- or 3rd-magnitude star may be 
seen rising or setting. Observations in 
Holland are not useful in this way be- 
cause of the generally hazy, moist atmos- 
phere. Babylonia had a dry climate with 
much more transparent sky. Therefore, 
Professor van der Waerden, through Dr. 
Bart J. Bok, of Harvard, called attention 
to the need for observations in the Octo- 
ber, 1949, issue of Sky and Telescope. In 
that month the writer, a member of the 
Kansas City Amateur Astronomers and 
Telescope Makers Society, took up regu- 
lar observations here in Kansas, and since 


then has sent monthly reports to Holland gl 


Data of some importance has apparently 
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been procured, for Professor van der 
Waerden writes: 

“Your complete records concerning the 
last visibility of Antares on October 28th 
and of Arcturus on November 5th will be 
of great value. . Tam very happy with 
your carefully recorded observations.” 

Who could ask for a better reward? 

ROBERT G. McARTHUR 
3125 Allis Court 
Kansas City 2, Kan. 





THAW-PIERCE FELLOWSHIPS 

Princeton University is considering 
the establishment of a memorial fund in 
honor of the late Newton L. Pierce, ac- 
cording to Dr. Lyman Spitzer, Jr., di- 
rector of Princeton University Observa- 
tory, who describes Dr. Pierce’s lifework 
in a recent issue of Popular Astronomy. 
Such a fund will probably be combined 
with the Thaw fellowship fund and be 
used to support able young graduate 
students in astronomy. Contributions to 
the Pierce memorial will enable this 
goal to be reached. 








Plate I. 


mitting the hydrogen-alpha line and adjoining wave lengths. 


A region of Cygnus photographed through an interference filter trans- 


Note that the 


entire field is more luminous than in the picture opposite, indicating the presence 
of very diffuse hydrogen in this part of the Milky Way. 


GLOWING HYDROGEN 
IN THE MILKY WAY 


By Orro Srruve, Berkeley Astronomical Department 


University of California 


HE EXISTENCE of large fields 

of nebular emission, far exceeding 

that of the catalogued nebulae, was 
first demonstrated with the nebular 
spectrograph of the McDonald Observa- 
tory, in 1938. Since that time B. 
Strémgren and several other astrono- 
mers have made various attempts to 
photograph or otherwise record even 
fainter emissions. 

Plates I and II were recently ob- 
tained by Strémgren and C. Fehrenbach 
at the Haute Provence Observatory 
near St. Michel, in southern France. 
The exposures were made simultane- 
ously, through twin cameras of 50 milli- 
meters aperture and 70 millimeters focal 
length. In front of each camera the 
observers had mounted an interference 
filter: that for Plate I was centered on 
the hydrogen line Ha and transmitted 
a range of about 150 angstroms, while 
that for Plate II was centered at wave 


length 6200 and transmitted about the 
same range of wave lengths. ‘The expo- 
sures were two hours and the emulsion 
was Eastman 103a-E. 

Since the background of the night 
sky, of the unresolved stars, and of the 
starlight diffusely scattered by the inter- 
stellar dust particles, is nearly the same 
for both pictures, the difference between 
them is due to the hydrogen emission in 
the Milky Way. And, indeed, this dif- 
ference is enormous. We see in both 
photographs a, y, and e Cygni (also 
some defects caused by reflections in the 
optical parts). But while Plate I is 
more-or-less covered with irregular neb- 
ulosity, Plate II shows none at all. 

Of particular interest in connection 
with these observations is the use of 
interference filters. In astronomical 
language, a filter is any optical device 
which transmits a limited range of wave 
lengths and absorbs light of all other 
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colors. A piece of red glass is a filter; 
and many previous workers have helped 
to extend our knowledge of the emission 
nebulae by means of red-glass filters, 
transparent to Ha, mounted in front of 
photographic plates whose wide range 
of sensitivity included Ha. But as a 
rule these filters transmit a large range 
of wave lengths on both sides of the 
hydrogen wave length. Hence, the con- 
trast between the Ha emitting regions 
and the normal background of the sky 
is less than it would be if the filter could 
be made to isolate a smaller portion of 
the spectrum. 

How important this may be is dem- 
onstrated by the use of special, bire- 
fringent (polarization) filters in solar 
research. B. Lyot, Y. Oehman, J. 
Evans, and others have successfully pre- 
pared and used such filters transmitting 
as little as one angstrom unit; and by 
doing so they were able to discard the 
clumsy spectroscopic technique in the 
observation of solar prominences. But 
these special filters have small apertures, 
and they are wasteful of light. They 
are not yet adapted to the study of the 
faint interstellar glow of hydrogen gas. 

Until recently, interference filters also 
were too small in aperture to be useful 
for direct photography. They were first 
used for astronomical purposes by W. 
Baade and R. Minkowski, who isolated, 
with the help of such a filter, a narrow 
emission line in the Orion nebula. More 
recently, J. G. Baker has successfully 
experimented with interference filters at 
Harvard Observatory. By 1946 their 
manufacture had been greatly simplified, 
principally at the Zeiss works in Jena, 
Germany, where the evaporation process 
was employed to produce transparent 
layers of even thickness. This removed 
the laborious and delicate adjustments 
required in the earlier forms of the fil- 
ters. But even then “lack of interfer- 
ence filters of adequate size for even 
initial explorations” compelled Baker to 
continue his work with “the best com- 
binations afforded by glass and Wratten 
filters.” (See also Sky and Telescope, 
VI, 5, page 11, March, 1947.) 

The disadvantage of size, however, 
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REFLECTING LAYER OF MERCURY 


The principle of the Lippmann color 
process. Standing waves are set up in 
the emulsion, E, their separation de- 
pending on the wave length of the in- 
cident light. Upon development, silver 
layers are deposited in the anti-nodal 
planes marked by the horizontal lines. 

















has now been overcome, as shown by 
Plates I and II. In fact, Strémgren 
hopes, in the near future, to use filters 
of 6-inch aperture. 

Anyone who has seen the brilliant 
colors that are often present when light 
is reflected from a soap bubble, or from 
a thin layer of oil floating on water, is 
acquainted with the phenomenon that is 
embodied in the interference filter. An 
even more striking resemblance is pro- 
vided by the early, and now abandoned 
method of color photography which was 
invented by G. Lippmann in 1881. In 
that process a fine-grain photographic 
emulsion is covered with a reflecting 
layer of mercury. The image is pho- 
tographed through the glass side, and 
the different rays of light, of all possible 
colors, penetrate the nearly transparent 
emulsion until they reach the mercury 
surface and are reflected by it. The re- 
flected rays interfere with the incident 
rays, Causing a pattern of standing light 
waves in the emulsion. Thus, inside 
the photographic emulsion a series of 
parallel layers is created in which the 
silver bromide of the plate is decomposed 
by the action of light, while the inter- 
mediate layers, upon development, re- 
main transparent.. When the incident 
light from the object is violet, the wave 
lengths are short and the standing waves 
and resultant layers are packed close to- 
gether. When the light is red the sepa- 
ration between them is greater. Up to 
this point there is no real difference be- 
tween the Lippmann plate and one used 
in ordinary black-and-white photogra- 
phy. Intensely bright objects cause a 
heavy deposit of silver in each of the 
layers, while a feeble source leaves most 
of the silver bromide unaffected — and 
therefore transparent. 

But now imagine that we shine white 
light upon the developed Lippmann 
plate. The incident rays again pene- 
trate first through the glass, and then, 
with decreasing intensity, to each of 
the parallel layers of developed silver 
grains in the emulsion. If the original 
rays that produced the particular layers 
were red, as from a red brick house, then 
only red rays out of the white light we 
are using for illumination will have the 
correct wave length to become rein- 
forced through interference in the par- 
allel spaces between the silver layers. 
Blue light will not be in phase, and it 
will be reflected feebly, or not at all. 
Thus, the Lippmann plate would act as 
a red filter, by reflection, if the original 
object we had photographed was red. 
It would reflect blue light, however, if 
we had made our exposure by pointing 
the camera at the clear daylight sky. 

Now, a reflection filter may be useful 
in some cases. But normally we prefer 
to use a transmission filter, through 
which the rays can pass unhindered 
when they have the precise color for 
which it is intended, while light of all 








Plate IT. 


stroms. 


The field is also relatively faint. 





The same region of Cygnus as that shown opposite appears devoid 
of nebulosity through a filter transmitting wave lengths centered at 6200 ang- 


These photographs have been en- 


larged about five times the scale of the St. Michel Observatory negatives. 


other colors is effectively removed. This 
is accomplished in the interference filters 
which are now commercially available. 

The principle involved is quite similar 
to that of the Lippmann plate. Two 
transparent glass plates are separated by 
a parallel layer of some properly chosen 
transparent substance. The inner sur- 
faces of the glass plates are lightly sil- 
vered, so that they reflect a portion of 
the incident light. The source may have 
white light. Its rays penetrate, partly, 
into the space between the glasses and 
are there reflected back and forth, with 
diminishing intensity, on the silvered 
surfaces. At every reflection some light 
passes through to the outside, and the 
resulting transmitted beam is the com- 
posite of many individual beams, some 
having traversed only once or twice be- 
tween the glass plates, while others may 
have been reflected back and forth many 


times. 
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The principle of the Fabry-Perot in- 

terferometer. Interference filters have 

a layer of transparent dielectric instead 
of the air space. 











If the effective light path between 
the glasses is properly chosen so that it 
is an exact multiple of the wave length 
of light we wish to transmit, only those 
light beams that have that particular 
wave length, or color, will reinforce one 
another, and will pass with considerable 
intensity. Light of other colors will ex- 
perience more and more destructive in- 
terference: the crest of one wave will 
combine with the trough of another, 


and this will impede their passage 
through the filter. 
The entire arrangement resembles 


that which is used in the famous inter- 
ferometer etalon of Fabry and Perot. 
This instrument also uses two parallel 
glass plates. half-silvered on their inner 
surfaces. Strictly speaking, the inter- 
ference phenomena responsible for the 
filter action will be present even when 
the glass surfaces are not silvered, be- 
cause untreated, polished glass surfaces 
always reflect about four per cent of the 
incident light, and accordingly multiple 
beams will result even then. But it can 
be shown that when the reflecting power 
of the surface is correctly chosen — not 
too strong, and not too weak — the sum- 
mation of the interfering beams becomes 
especially sensitive to the wave length 
of the transmitted light. Even a small 
change in wave length suffices then to 
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At McDonald Observatory, interference filters were combined with W. A. Hiltner’s photoelectric photometer to observe 
hydrogen-beta emission in the Milky Way, shown by the dark circles in this diagram by B. Stroemgren. 


extinguish the beam effectively, while in 
the ordinary, unsilvered interferometer, 
like the one invented by Michelson, it 
might still be transmitted with a reduced 
but none the less appreciable intensity. 

Of course any interference filter, or 
for that matter, interferometer, loses 
light by reflection to the other side and 
by absorption in the reflecting metal 
films. The best filters now available 
transmit about 40 per cent at maximum, 
while light 100 angstrom units on each 
side of the selected wave length is al- 
most completely blocked out. This pre- 
ferred wave length is chosen beforehand, 
and a filter once made for it cannot nor- 
mally be used for light of another color. 
This is true also of ordinary glass filters. 

Except for one thing. When the 
rays of light from the source are made 
to pass obliquely through the interfer- 
ence filter, the path within the space in- 
side the filter is increased. Light of the 
original wave length no longer experi- 
ences a buildup. Instead, this happens 
for some other, longer wave lengths. 
Hence, in using the interference filter 
the light must be nearly parallel: The 
filter must be placed above the image- 
forming lens or mirror, especially when 
the latter has a small focal ratio and the 
rays converge at the focus from very 
different directions. ‘This places rather 
severe limitations upon the astronomical 
use of these filters. They must either 
be large enough to go outside the objec- 
tive, or we must rebuild the instrument 
in order to have a collimated beam 
inside. 

The use of an evaporated film of 
transparent dielectric between the re- 
flecting surfaces is not necessary in prin- 
ciple. In the original Fabry-Perot etalon 
an air space between two glass plates 
was used. But this required extreme 
precision in the manufacture of the glass 
surfaces and in their adjustments. It 
was found easier to control the thickness 
of the space by depositing a transparent 
film by means of the evaporation 
method. 

The latest photographic observations 
by Strémgren and Fehrenbach have not 
yet been evaluated, but the former 
believes that their technique will photo- 
graph hydrogen regions in the Milky 
Way that are several times fainter than 


any that can be recorded with the ordi- 
nary glass filter technique or with the 
nebular spectrograph. 

At first sight, it is surprising that any 
filter should surpass the nebular spec- 
trograph. After all, the latter has a 
resolving power that far exceeds the 150 
angstroms of the interference filter. The 
gain arises from the fact that the spec- 
trograph fails to produce a complete 
image of the nebulosity, and thus is un- 
able to show the existence of nebulosity 
from the faint nuances in contrast that 
aid the eye in the examination of a direct 
photograph. It is as though we were 
to find a nebulosity from the study of a 
narrow strip, say half a millimeter wide, 
in Plate I. 

An even more promising technique, 
also using interference filters, was em- 
ployed by Strémgren and Hiltner at the 
McDonald Observatory, in 1947. The 
surface brightness of the sky was meas- 
ured with the latter’s photoelectric pho- 
tometer, which for this purpose was at- 
tached to the 82-inch telescope in order 
to permit the observers to eliminate the 
direct light of all stars down to about 
magnitude 16 or 17. Because of the 
properties of the photomultiplier cell 
(RCA 1P21), one interference filter 
was centered at HB (wave length 
4861); the other, for comparison, at 
wave length 4610. The band width of 
transmission was about 200 angstroms 
for each filter. 

The results of this work have not yet 
been published in detail, but a prelim- 
inary account of it was given by Strém- 
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gren in the Tycho Brahe Arsbok for 
1949. Despite the fact that HB is sev- 
eral times weaker than Ha, and that the 
transmission of the filter was such as to 
admit 200 angstroms of continuous 
night-sky light, the photoelectric proce- 
dure recorded as definitely present all of 
the emission regions previously discov- 
ered with the nebular spectrograph and 
some fainter ones. The weakest emis- 
sion definitely established was about 
20,000 times weaker than the central 
portions of the Orion nebula. The ac- 
companying schematic map of a part of 
the galactic circle shows as black dots 
regions which contain glowing hydro- 
gen, and as open circles regions in which 
the hydrogen glow could not be meas- 
ured with the Hf technique. The 
abscissas are galactic longitudes, the or- 
dinates galactic latitudes. At 170° in 
longitude, we observe a large emission 
region between —1° and +6° in lati- 
tude. This is in Monoceros, At —7° 
to —16° in latitude we have the ex- 
tended emission field of Orion. 

In a general way, these results con- 
firm those obtained with the nebular 
spectrograph. There are vast spaces in 
the Milky Way that are filled with hy- 
drogen (and other atoms) having densi- 
ties between one and about 20 hydrogen 
atoms per cubic centimeter. Only in 
exceptionally dense regions — which oc- 
cupy an exceedingly small fraction of 
interstellar space-—is the density as 
great as in the Orion nebula — about 
1,000 or even 10,000 atoms per cubic 
centimeter. (Contrast this with the 
number of atoms in one cubic centi- 
meter of air at the surface of the earth, 
3 x 10!9,) 

The emission of light by hydrogen is 
caused by the ionizing action of the ex- 
treme ultraviolet radiation of the O and 
B stars. In those regions where such 
stars abound the interstellar hydrogen is 
mostly ionized, and we call these regions, 
following Strémgren, the H II regions. 
The emission of radiation occurs every 
time an ionized hydrogen atom (a pro- 
ton) recombines with a free electron. 

In regions which are devoid of O and 
B stars the hydrogen atoms are neutral. 
There is no glow from these unexcited 
atoms, and we have no direct means of 

(Continued on page 63) 
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P hotographing Stars in the Daytime 


By J. A. Hynek, McMillin Observatory, Ohio State University 


HE STARS shine just as brightly 
in the daytime as they do at night, 
but their light is lost in the over- 

powering blue glare of the daylight sky. 
Starlight is not really Jost, as one might 
think casually; Pettit and Nicholson 
showed years ago, by means of a ther- 
mocouple placed at the focus of the 60- 
inch telescope at Mount Wilson Ob- 
servatory, that the same amount of 
starlight reaches the surface of the earth 
during the daytime as at night. 

Nevertheless, starlight is effectively 
lost during the daytime, and the prob- 
lem is to devise ways of detecting and 
recapturing the elusive rays we know 
are reaching us. We shall not pause to 
ask why anyone should wish to photo- 
graph stars in the daytime. Let us simply 
regard this as a problem arising from 
natural curiosity. 

The eye alone cannot do it. Con- 
trary to much popular opinion, stars 
(not planets) cannot be seen from the 
bottom of deep wells, while the sun is 
above the horizon. First, calculations 
show that even a_ Ist-magnitude star 
falls below the threshold of sensitivity 
of the eye against a daylight sky. To 
verify such calculations, I once took 
several members of my astronomy class 
into a temporarily abandoned smoke- 
stack 235 feet high and having an upper 
opening of 16 feet, thus admitting a 
circle of sky about two degrees in radius. 
We entered sufficiently early so that our 
eyes might become dark-adapted before 
Vega was scheduled to cross the merid- 
ian close to the zenith. Columbus, 
Ohio, has a latitude of 40° north, and 
therefore Vega (declination 39°) crosses 
about a degree to the south of the ze- 
nith. At the critical time we looked 
up, but the sky through the opening ap- 
peared just as bright as the sky outside; 
Vega was not seen by any of us, though 
one or two students even tried using 
binoculars. The sky was just too bright! 

Just how bright is the daylight sky 
background? (We say background, but 
really it is foreground, because all save 
a very minute fraction of the starlight’s 
journey is on the other side of the at- 
mospheric glare curtain —the daylight 
sky is something that is “added” at the 
very end.) 

Suppose we imagine all the daylight 
sky blacked out except for one tiny spot, 
one second of arc in diameter. This 
remaining sky-speck would shine like a 
very blue star of visual or yellow mag- 
nitude + 4.0, on the average. Its pho- 
tographic or blue magnitude would, of 
course, be numerically less. And in the 
near infrared, the magnitude of our 
“sky-star” would be numerically greater 


— generally between +5.0 and + 6.0. 
Numerous independent measurements of 
sky brightness have been made which, 
when reduced to stellar magnitudes per 
circular second, are remarkably in ac- 
cord. 

It is interesting to note that the av- 
erage value for the visual magnitude of 
a circular second of dark night sky is 
about +22. Thus the bright daylight 
sky is some 18 magnitudes or nearly 16 
million times brighter than the night 
sky. Small wonder then that starlight 
seems completely swamped out by such 
overpowering competition. It is only 
because a circular second of sky is so 
small (a penny viewed from a distance 
of 2 1/3 miles subtends an angle of one 
second of arc) that its magnitude can 
be as faint as + 4.0. 

Is there any way, at the telescope, 
that the brightness of the sky can be 
made still less? Unfortunately, there 
is no “magic light trap” that can block 
sky light and let starlight through. Still, 
some reduction can be made. The light 
of the sky is sensibly polarized — at 90 
degrees from the sun, and in infrared 
light, polarization can be as great as 
75 to 80 per cent. Under most favor- 
able conditions, then, sky brightness can 
be reduced about three or four magni- 
tudes below its blue value of about 
+3.5 per circular second. Further- 
more, as we go to higher altitudes, sky 
brightness decreases. If we go high 
enough, our problem vanishes! Even 
at the altitude of Mt. Wilson, the over- 
all sky brightness is more than a mag- 


On November 6, 1950, at 
3:00 p.m., EST, Roger Hos- 
feld, a student at Ohio State 
University, took this photo- 
graph of Polaris through the 
12%-inch refractor of the 
McMillin Observatory, focal 
length 180 inches. Contrast 
Process Panchromatic emul- 
sion was used, with a red 
filter, exposure about 1/10 
second, developed in D-11. 
The original star image is 
65 microns in diameter, en- 
larged here about 27 diam- 
eters. Also enlarged to form 
the irregular white band is 
an ink-marked “circle” cen- 
tered on the star. 


nitude less than it is down at sea level. 

Starlight must compete with sky light 
for a place on the photographic plate. 
If it wins, it gains enough more de- 
velopable grains at a certain small spot 
on the plate than the sky gains at the 
same spot (and all over the plate) to 
enable the eye to distinguish this spot 
from all others. In short, we have the 
photographic image of a star. 

If the star loses, its feeble light was 
not able to capture enough extra photo- 
graphic grains to call the eye’s attention 
to the spot on the plate where the tele- 
scope focused the light of the particular 
star. 

How many more grains than the av- 
erage over the plate are necessary so 
that the eye will concede that there 
really is a star image there? ‘This is 
not at all a simple question. To make 
a long story short, the image must not 
be too small; the eye can distinguish 
slight differences in density only when 
the areas compared are relatively large. 
A fine point can be distinguished from 
the background only when its total 
density is considerably greater than that 
of the background. By and large, the 
star image must have about once again 
as much light as is contained in the 
equivalent area of the sky image. 

The actual image of a star on a plate 
is never truly pointlike, nor is it the 
simple diffraction disk. The sensible 


disk a star shows on a photograph is 
the combination of the seeing or “shim- 
mer” disk caused by atmospheric un- 
steadiness, and the 


“turbidity” disk 
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caused by scattering of light by the pho- 
tographic plate itself. Actual stellar 
image diameters given by photographic 
telescopes under the best conditions sel- 
dom are less than 30 microns (a micron 
is a thousandth of a millimeter), and 
are frequently even greater. Even with 
fairly short focal-length instruments, 20 
microns represents a minimum size of 
stellar images. Fifty microns might be 
chosen as a more realistic value, es- 
pecially as smaller images than this are 
increasingly difficult for the eye to dis- 
cern. 

To how many seconds on the sky does 
an image of 50 microns correspond ? 
We must know this to know how much 
sky light the star is competing with. In 
the diagram, let the image disk of d 
microns be projected back onto the sky. 
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On the sky, the angle d is expressed in 

seconds of arc; on the plate it is meas- 

ured in microns, or thousandths of a 
millimeter. 


The simple approximate formula, 
d” = 200d (n)/F, if F is given in 
millimeters, serves to connect linear size 
on the plate with angular size on the 
sky. 

In the following table are listed the 
number of circular seconds of sky cor- 
responding to star images 20 and 50 
microns in diameter, respectively, for 
telescopes of various focal lengths, 
and equivalent visual stellar magnitudes 
of the sky elements in question, assum- 
ing that one circular second of arc equals 
the brilliance of a 4th-magnitude star. 
Values in brackets are not attainable in 
practice under average daytime seeing 
conditions, because with these long 
focal lengths the size of the seeing disk 
itself is already larger than the value of 
the image assumed in the calculations. 
Area of Sky 


Focal Length Equiv. Mag. 


(inches) 20u 50u 20u 50 
3 52.6 130.8 =i —“§5 

12 13.2 33.0 is) ae 

50 3.1 7.9 is -d2 

100 1.6 3.9 au 1.3 

180 0.9 Bed [4.6] 2.5 

300 05 13 [56] 43 
500 03 08 [67] [48] 
What does the table imply? It states 


only that if images of 20 or 50 microns 
are attainable with a given instrument, 
then these images compete with an 
equivalent sky image of the stated mag- 
nitude. The longer the focal length, of 
course, the larger the image of the star, 
since the nearly pointlike star is trans- 








Stars photographed in the daytime with the 12!4-inch refractor of the McMillin 
Observatory. Those at the left are of Capella, first without and then with an 


infrared polarizing filter. 


The elongated image at the right is that of a 3rd- 


magnitude star, taken in infrared light without a polarizing filter; the circle is 
an ink mark. McMillin Observatory photographs. 


formed into a tremor disk by the at- 
mosphere. , 

‘The table can nevertheless be used as 
a guide. In practice, for any given 
instrument, one must measure the images 
obtained at night, and apply the simple 
formula directly, making due allowance 
for the fact that seeing in the daytime 
is generally much worse than at night. 
We can readily see, however, that long 
focal-length instruments are necessary, 
because both photographic and _physio- 
logical factors enter to limit severely the 
size of the threshold image for short 
focal-length instruments. In such in- 
struments the threshold image must 
compete with an overwhelming amount 
of sky light, as the table readily shows, 
and hence focal length is a primary fac- 
tor in this problem. 

Formulae can easily be developed to 
take into account the aperture of the 
instrument, contrast of the plate, seeing, 
and the turbidity of the emulsion. De- 
velopment of such a formula is beyond 
our scope here, but the results it yields 
are of the same order as those given by 
our simple formula. The formula 
works also for night photography. The 
night sky has a magnitude of about 
+22; hence, if we add 18 to the values 
in the table we should arrive at the ap- 
proximate limiting magnitude at night. 
The time required to attain this limit 
will, of course, depend on the aperture 
of the instrument. 

A large aperture reduces the diffrac- 
tion disk of the star, but for almost all 
instruments this is already smaller than 
the average seeing disk. Further, seeing 
conditions in the daytime can be in- 
credibly bad, in which case images of 50 
microns even with short focal-length 
telescopes are not to be expected. Our 
formula holds only for cases in which 
images of a given diameter are assumed. 
Finally, a nominal contrast has been 
assumed. 

The greater the contrast of the photo- 
graphic plate, however, the easier it is 
for the eye to distinguish a star from its 
background. If, indeed, a plate had a 
contrast sensitivity of one per cent, that 
is, if it could make visible a source that 
had but one per cent of the light of the 
background [(100+1)/100], stars that 
are five magnitudes fainter than those 
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indicated in the table could, theoreti- 
cally, be detected. Unfortunately, pho- 
tographic pletes for astronomical pur- 
poses do not have this contrast sensi- 
tivity for areas as small as star images. 

The numbers in the table have been 
computed for a clear blue sky. ‘The 
presence of even a slight haze increases 
sky brightness greatly. The use of 
polarizing or of infrared filters has not 
been taken into account. Experiments 
carried out at the McMillin Observa- 
tory with such devices for decreasing the 
brightness of the sky have so far been 
rather disappointing. A very great diffi- 
culty experienced with the use of infra- 
red plates was the incredible number of 
spurious stellar images, which even un- 
der a microscope were difficult to dis- 
tinguish from the real thing. This made 
positive identification of fainter stars 
almost an impossibility. 

The use of polaroid filters, however, 
represented some improvement. ‘Two 
of the pictures above show Capella pho- 
tographed in bright daylight without 
and with the use of an infrared polariz- 
ing filter. Also reproduced here is an 
infrared photograph, without polarizing 
filter, of a 3rd-magnitude star; the image 
is elongated. 

Results almost as good have been ob- 
tained in practice by the use of high- 
contrast commercial panchromatic plates 
and a yellow or red filter. Polaris was 
photographed in bright daylight by one 
of our students, Roger Hosfeld, with 
an exposure of about 1/10 second. 

We have said nothing so far about 
the spectral classes of the stars. Obvi- 
ously, if infrared techniques are used, 
stars of late spectral types are the logical 
choice. A star whose spectral energy 
curve rises farthest above that of the sky 
at wave length 8000 angstroms will be 
most easily photographed. K-type stars 
have their energy maximum in this spec- 
tral region, and hence are the most effec- 
tive stars for this purpose. In terms of 
visual magnitudes, however, the faintest 
stars photographable will be late M- 
type stars. 

The greatest promise for the daylight 
photography of stars lies in the develop- 
ment of high-contrast, stable, and essen- 
tially flaw-free infrared photographic 
plates. 




















Amateur Astronomers 


THIS MONTH’S MEETINGS 


Cambridge, Mass.: The Bond Astro- 
nomical Club will meet jointly with the 
Amateur Telescope Makers of Boston on 
Thursday, January 11th, 8:15 p.m. at 
Harvard Observatory, when Ivan King, 
of the observatory, will speak on “Astron- 
omy in South Africa.” 


Chicago, Ill.: The Burnham Astronom- 
ical Society will meet at the Adler 
Planetarium on Sunday, January 14th, at 
4:00 p.m. A. V. Shatzel, Adler Plane- 
tarium, will speak on “Ancient Astro- 
nomical Instruments.” 


Cleveland, Ohio: “Star Clusters in the 
Milky Way” will be the subject of Dr. 
Donald A. MacRae, of the Warner and 
Swasey Observatory, when he speaks at 
the January 26th meeting of the Cleve- 
land Astronomical Society, 8 o’clock at 
the observatory. 


Dallas, Tex.: Walter L. Oliver will 
demonstrate “The Phenomena of Light,” 
at the January 22nd meeting of the Texas 
Astronomical Society, Dallas Gas Com- 
pany auditorium, at 8 o’clock. The pub- 
lic is invited. 

Detroit, Mich.: A panel discussion by 
members of the Detroit Astronomical So- 
ciety on “What Amateur Telescope Mak- 
ing Has Meant to Me” will be held at 
the society’s annual meeting, January 14th, 
3:00 p.m., in State Hall of Wayne Uni- 
versity. There will be an exhibition of 
telescopes. 

Geneva, Ill.: At a symposium before the 
Fox Valley Astronomical Society on 
Tuesday, January 2nd, 8 p.m. in the 
Geneva City Hall, Clarence R. Smith will 
speak on “The Geologist at Work,” and 
Frank Hancock on “Causes and Effects 
of Earthquakes.” 

Indianapolis, Ind.: Paul Richey will 
have as his subject, “Creation,” at the 
January 7th meeting of the Indiana As- 
tronomical Society, 2:30 p.m. in the Riley 
Library. 

Madison, Wis.: Star clusters will be 
discussed at the January 10th meeting of 
the Madison Astronomical Society, at 
Washburn Observatory at 8:00 p.m. Bob 
Burkhalter will speak on globulars; Fred 
Ehrensperger, on open clusters; Leslie 
Ketchum, on moving clusters. 





GLOWING HYDROGEN IN 
THE MILKY WAY 
(Continued from page 60) 
establishing the presence of any hydro- 
gen in them. But we can observe in 
these H I regions, as well as in the 
H II regions, the effect of absorption 
produced upon starlight penetrating 
through them, by interstellar atoms of 
sodium, calcium, and so on. These in- 
terstellar absorption lines were known 
even before the hydrogen emission re- 
gions were discovered. But their in- 
terpretation became possible only when 
we understood that in interstellar space, 
as in the sun and the stars, hydrogen is 

by far the most abundant constituent. 


New York, N. Y.: “The American Tra- 
dition in Astronomy” will be discussed by 
John W. Streeter, of the Fels Plane- 
tarium, at the January 3rd meeting of the 
Amateur Astronomers’ Association, 8 
o’clock in the Roosevelt Memorial build- 
ing of the American Museum of Natural 
History. 

Rutherford, N. J.: At the January 4th 
meeting of the Astronomical Society of 
Rutherford, 8 p.m. in the Y. M. C. A,, 
Mrs. Willard B. Savary will speak on 
“Observatories,” and Mr. Savary will dis- 
cuss “The Outer Planets.” 

Washington, D. C.: Dr. John P. Hagen, 
of the Naval Research Laboratory, will 
speak on “The Measurement of Solar 
Radiation at Radio Frequencies during the 
Total Eclipse of the Sun, 12 September 
1950,” at the January 6th meeting of the 
National Capital Astronomers, 8:00 p.m. 
in the Commerce Building auditorium. 

Worcester, Mass.: At the meeting of 
the Aldrich Astronomical Society, Tues- 
day, January 2nd, at 8 o’clock in the 
Natural History Museum, Dr. Charles 
Hetzler, of Ladd Observatory, will speak 
on “Nature’s Temperatures.” 


PROMINENT AMATEURS DIE 


The man who gave the Astronomical 
League its present name, by his proposal 
at the Philadelphia convention in 1947, 
Frederick H. Cox, died in Norfolk, Va., 
November 20th, at the age of 82. He was 
an active member of the Norfolk Astro- 
nomical Society and the representative of 
that group on the Middle East regional 
council. Some years ago he was appointed 
historian of American Legion Post No. 
36, an office he held at his death. 


A leading member of the Portland 
Astronomical Society, Charles G. Ben- 
son, died in Portland, Ore., on October 
30th, at the age of 71. As an attorney, he 
gave the Astronomical League important 
assistance in legal matters, and he was 
vice-chairman of the Northwest region 
until last summer. 

Carl Wanek, a charter member of the 
Buffalo Amateur Telescope Makers and 
Observers, died at the age of 60 on Oc- 
tober 22nd. A mechanical engineer by 
profession, he was one of the first ama- 
teurs in the Buffalo, N. Y., area to com- 
plete reflecting telescopes of 6-inch and 
10-inch apertures. The 10-inch instru- 
ment is at present in operation at the 
Dow Observatory in East Aurora, N. Y., 
where members of the Buffalo group 
make frequent use of it. 








Planetarium Notes 


BALTIMORE: Davis Planetarium. Mary- 
land Academy of Sciences, Enoch Pratt Li- 
brary Building, 400 Cathedral St., Baltimore 
1, Md., Mulberry 2370. 

ScHEDULE: 4 p.m. Monday, Wednesday, and 
Friday; Thursday evening, 7:45, 8:30, 9:30 
p.m. Admission free. Spitz projector. Director, 
Paul S. Watson. 


BOSTON: Little Planetarium. Boston Mu- 
seum of Science, Science Park, Boston 14, 
Mass. Richmond 2-1410. 

ScHepuLE: Tuesday thru Friday at 3:30 
p.m.; Saturday, 2:00 and 3:30 p.m.; Sunday, 3 
and 4 p.m. Spitz projector. In charge, Charles 
A. Federer, Jr. 


BUFFALO: Buffalo Museum of Science 
Planetarium. Humboldt Parkway, Buffalo, 
N. Y., GR-4100. 

ScHEDULE: Sundays, 2:00 to 5:30 p.m. Ad- 
mission free. Spitz projector. For special lec- 
tures address Elsworth Jaeger, director of ed- 
ucation. 


CHAPEL HILL: Morehead Planetarium. 
University of North Carolina, Chapel Hill, N.C. 

ScHeDULE: Daily at 8:30 p.m.; Saturday 
and Sunday at 3:00 p.m. Zeiss projector. Di- 
rector, Roy K. Marshall. 


CHICAGO: Adler Planetarium. 900 E. Ach- 
sah Bond Drive, Chicago 5, Ill., Wabash 1428. 
ScuepuLE: Mondays through Saturdays, 11 
a.m. and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 
Zeiss projector. Director, Wagner Schlesinger. 


KANSAS CITY: Kansas City Museum 
Planetarium. 3218 Gladstone Blvd., Kansas 
City 1, Mo., Chestnut 2215. 

ScHEDULE: Wednesday and Saturday, 3:30 
p.m.; Sunday, 3:00 and 5:00 p.m. Spitz pro- 
jector. Director, Charles G. Wilder. 

LOS ANGELES: Griffith Observatory and 
Planetarium. Griffith Park, P. O. Box 9787, 
Los Feliz Station, Los Angeles 27, Calif., 


Olympia 1191. 
ScHEDULE: Wednesday and Thursday at 


8:30 p.m.; Friday, Saturday, and Sunday at 3 
and 8:30 p.m.; extra show on Sunday at 4:15 
p.m. Zeiss projector. Director, Dinsmore Alter. 


NEW YORK CITY: Hayden Planetarium. 
81st St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500. 

ScuepuLE: Mondays through Fridays, 2, 
3:30, and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 
4, 5, and 8:30 p.m.; Sundays and holidays, 2, 
3, 4, 5, and 8:30 p.m.; Wednesdays and Fri- 
days, 11 a.m., for school groups. Zeiss projec- 
tor. Acting Chairman, Robert R. Coles. 


PHILADELPHIA: Fels Planetarium. Frank- 
lin Institute, 20th St. at Benjamin Franklin 
Parkway, Philadelphia 3, Pa., Locust 4-3600. 

ScHEDULE: Tuesdays through Sundays, 3 
p-m.; Saturdays, 11 a.m.; Saturdays, Sundays, 
and holidays, 2 p.m.; Wednesdays, Fridays, 
and Saturdays, 8:30 p.m. Zeiss projector. Di- 
rector, I. M. Levitt. 


PITTSBURGH: BuAl Planetarium and In- 
stitute of Popular Science. Federal and West 
Ohio Sts., Pittsburgh 12, Pa., Fairfax 4300. 

ScHepuLE: Mondays through Saturdays, 
2:15 and 8:30 p.m.; Sundays and _ holidays, 
2:15, 3:15 and 8:30 p.m. Zeiss projector. Di- 
rector, Arthur L. Draper. : 


PORTLAND, ORE.: Spitz Planetarium. 
Oregon Museum of Science and Industry, 908 
N.E. Hassalo St., Portland 12, Ore., East 3807. 

ScHEDULE: Tuesday through Sunday, 4:00, 
7:30, and 8:30 p.m.; Saturday show for tots, 
10:30 a.m. Special group lectures by request. 
Spitz projector. Director, Stanley H. Shirk. 


SPRINGFIELD, MASS.: Seymour Plane- 
tarium. Museum of Natural History, Spring- 
field 5, Mass. 

ScHEDULE: Tuesdays, Thursdays, and Satur- 
days at 3 p.m.; Tuesday evenings at 8 p.m.; 
special star stories for children on Saturdays 
at 2 p.m. Admission free. Korkosz projector. 
Director, Frank D. Korkosz. 


STAMFORD: Stamford Museum Planetar- 
ium. Courtland Park, Stamford, Conn. 

ScHEDULE: Sunday, 4:15 p.m. Special show- 
ings on request. Admission free. Spitz pro- 
jector. Director, Robert E. Cox. 
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NEWS NOTES 


NEW YERKES DIRECTOR 


Dr. Bengt Strémgren, Danish astro- 
physicist and until now the director of 
the Copenhagen Observatory (where he 
succeeded his father in that post in 
1940), becomes director of the Yerkes 
and McDonald Observatories at the be- 
ginning of this year. He succeeds Dr. 
Otto Struve, who has gone to the Uni- 
versity of California. 

Dr. Strémgren received in 1949 the 
$5,000 Augustinus prize for his ac- 
complishments in astronomy and astro- 
physics. Although many foreign-born 
astronomers are now directors of Ameri- 
can observatories, this is the first time 
that one has been called directly from 
helm to helm across the seas. 
STRANGE SCULPTOR SYSTEM 

On plates taken at Harvard’s south- 
ern station in 1935, Dr. Harlow Shapley 
discovered a very strange system of stars 
in the constellation of Sculptor. At 
Mount Wilson Observatory, Drs. Wal- 
ter Baade and E. P. Hubble found in 
the system some 40 variables that they 
supposed to be of short period. On 
this basis Shapley estimated the intrinsic 
brightness of the variables; their extreme 
faintness in the sky placed the Sculptor 
system at roughly 260,000 light-years 
from us—§in intergalactic space far 
above the pole of the galaxy. Was this 


then a galaxy or a huge globular cluster? 

Now Dr. A. D. Thackeray, at the 
Radcliffe Observatory in South Africa, 
has studied the object on 45 plates taken 





A diagram originally published in Har- 
vard “Bulletin” 908 to illustrate the dis- 
tribution of the stars in the central 
square degree of the Sculptor system. 
The number of observed stars in each 
25 square minutes of arc is represented 
by two fifths as many dots. At distances 
less than 20 minutes from the center the 
cluster is noticeably elongated in an 
east-west direction. The total diameter 
of the entire system is not less than 80 
minutes, and may be as great as two 
degrees; it contains 15,000 stars to the 
20th magnitude. 


By Dorrit HoFrFLeitT 





with the 74-inch reflector. From only 
12 pairs of plates 216 variable stars have 
already been found, and it is estimated 
very roughly that 700 variables might 
be discovered in a complete survey. For 
33 variables provisional periods are 
mostly between 0.5 and 0.7 day — typi- 
cal cluster-type variables that predomi- 
nate in ordinary globular clusters. Three 
are unusual with periods close to one day. 
Thackeray concludes his report in The 
Observatory for August, 1950: 

“The new facts listed above suffice 
to show the remarkable similarity of the 
Sculptor system in some particulars to 
globular clusters and to underline the 
essential uniformity (or if one prefers 
to look for minor differences the diver- 
sity) of nature in regions extending out- 
side our own Galaxy. If Omega Cen- 
tauri were blown out to thirty times its 
actual size and removed to ten times its 
distance, its appearance would be very 
similar to that of the Sculptor system. 
But the frequency-distributions of peri- 
ods differ in such a way as to indicate 
some physical dissimilarity which may 
be highly significant.” 


PALOMAR IS POPULAR 


The public relations office of the 
California Institute of Technology re- 
ports continued interest of the public in 
the 200-inch telescope. Approximately 
100,000 people ranging from eight to 80 
years old visited Palomar last year, the 
same number as the year before. They 
came from all over the world, some- 
times by the busload, as in the case of a 
junior high school group that traveled 
the 500 miles from Phoenix, Ariz., just 
to look at the telescope. Mrs. Dorothy 








In the CURRENT JOURNALS 


AMATEUR PHOTOMETRY, by Wil- 
liam A. Baum, The Griffith Observer, 
November, 1950. “The development of 
the photomultiplier is good news to the 
amateur astronomer. It is a powerful 
tool, relatively simple to operate yet re- 
markably accurate, by which he can con- 
duct a serious observing program.” 

PROBLEMS IN THE SPECTRA OF 
NOVAE, by Dean B. McLaughlin, Pub- 
lications of the Astronomical Society 
of the Pacific, October, 1950. “Since 
the beginning of nova spectroscopy with 
T Aurigae about fifty-eight years ago, 
spectroscopists studying novae have dis- 
covered many more questions than an- 
swers,” 

AN ANALYSIS OF TIDES AND CUR- 
RENTS, Part 1, by Frank H. Brown- 
ing, The Ensign, November, 1950. “And 
yet we find surprising discrepancies in 
the attempts of current literature to ex- 
plain the manner in which lunar and 
solar attraction generates these tides. 
They do violence to the established laws 
of force and motion-dynamics.” 
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K. Smith, of the public relations depart- 
ment, writes, “Our letters asking for in- 
formation increase rather than decrease.” 

The National Geographic Society 
quotes Palomar’s director, Dr. Ira S. 
Bowen, as saying, “More than any other 
science, astronomy gives us a true per- 
spective of man’s place in the uni- 
verse. 

“Not long ago a high official in the 
federal government requested an en- 
larged photograph of one of the spiral 
galaxies far out in space. ‘In a con- 
tinually tense situation it is often diffi- 
cult not to take ourselves and our im- 
mediate problems too seriously,’ he 
wrote. ‘I want to hang this picture in 
my office, so that when the going gets 
tough and the immediate problem seems 
unusually important and urgent, I can 
just take a look and regain my sense of 
proportion.’ ” 


UPPER ATMOSPHERE 
NOMENCLATURE 


In its October, 1950, issue, the Bulle- 
tin of the American Meteorological So- 
ciety carries an article on the terms used 
to describe parts of the earth’s upper 
atmosphere. It is written by no less an 
authority than Sydney Chapman, of Ox- 
ford University, now on leave at Cali- 
fornia Institute of Technology. His 
nomenclature differs from that of H. 
Flohn and R. Penndorf outlined on 
page 185 of the June, 1950, issue of Shy 
and Telescope, also based on an AMS 
Bulletin article. 

For the term stratosphere Chapman 
would prefer to keep the original mean- 
ing of the nearly isothermal region above 
the troposphere, despite its occasional 
use in recent years to mean any level 
above the troposphere. He advocates 
greater application of the suffix pause, 
as used by Sir Napier Shaw in the term 
tropopause, for signifying the upper 
boundary of a region. The upper 
boundary of the stratosphere, “where 
the temperature first begins to increase 
upwards more rapidly than is common in 
the lower stratosphere, would be the 
stratopause, and the mesosphere would 
extend from this level to the mesopause, 
at the level of the deep temperature 
minimum.” Above the mesosphere would 
be the thermosphere, in which the tem- 
perature increases, but whether or not 
a thermopeak exists is unknown. 

Chapman suggests that the neutro- 
sphere is below the ionosphere, that the 
homosphere extends from the ground to 
the region where the composition of the 
atmosphere first begins to change mate- 
rially — the heterosphere. 

Chapman agrees with astronomers 
C. T. Elvey and Otto Struve in the term 
airglow to signify the light emitted by 
the atmosphere, other than the aurora 
and lightning. The non-auroral light 
of the night sky would thus be called 
the night airglow. 




















Dr. and Mrs. Bart J. Bok attend the arrival of the ADH telescope at the railroad station on October 26th (left). 
loading the crate containing the 36-inch primary mirror (right). Photographs by Uco van Wijk. 


ADH IN OPERATION 
The Armagh-Dunsink-Harvard Bak- 


er-Schmidt telescope, which left New 
York September 29th on the freighter 
African Lightning of the Farrell Lines, 
was met less than one month later at 
East London, South Africa (the seaport 
nearest to Bloemfontein), by Messrs. 
Bester and Burton of the Boyden 
station. The instrument was placed on 
the mounting of the old 24-inch Bruce 
doublet. 

Adjustments proceeded without a 
hitch with the aid of detailed directions 
provided by the manufacturers, the 
Perkin-Elmer Corporation. Dr. Bok 
writes, “The telescope responds beauti- 
fully to all mechanical adjustments and 


is as nice as any instrument I have ever 
handled.” In a radiogram from him 
received December 6th, he states in ef- 
fect: “Baker-Schmidt adjusted. Star 
tests show perfectly sharp round images; 
smallest diameters 35 microns. Fifteen 
minutes with ADH equal 90 minutes 
with 24-inch Bruce. Excellent _per- 
formance on diffuse nebulosities and 
galaxies. Minor bugs include somewhat 
variable focus plate to plate.” 

The instrument’s first program is on 
magnitude standards in selected area 
No. 193 in Carina (see page 56). 


COMET KOPFF 
F. Kepinski, of the Warsaw Tech- 


nical University, has published a search 





Un- 
ephemeris for periodic Comet Kopft 
(1906), last observed in 1945. It is an 


exceptionally interesting object because 
it approaches Jupiter possibly more 
closely than other known members of 
Jupiter’s family, and consequently is 
subject to great variations in its orbital 
elements. ‘The ephemeris is based on a 
system of osculating elements obtained 
by J. Bobone, of Cordoba Observatory, 
from observations in June-August, 1945. 
Kepinski predicts the next perihelion 
passage as 1951 October 22.44, with the 
magnitude possibly 13th, although the 
brightness of the comet seems to vary 
considerably. The next close approach 
to Jupiter will probably occur in 1953. 








TERMINOLOGY TALKS-L HuGu Pruett 


Star Day and Sidereal Day 


The statement is sometimes found 
that a sidereal day is the exact time it 
takes the earth to make one revolution 
on its axis as indicated by sighting on 
the distant stars. I know of a textbook 
that errs in this respect. A “star day” 
is the time of one rotation of the earth 
—the interval between two successive 
transits of some certain star across the 
observer’s meridian. 

But a sidereal day is defined as the 
time between two successive transits of 
the vernal equinox. As we shall see next 
month, the vernal equinox moves west- 
ward among the stars approximately 
1/100 of a second of right ascension 
daily. Therefore, this equinox will come 
to the meridian 0.01 second earlier by 
star time each successive day, and the 
sidereal day is that much shorter than 
the period of one rotation of the earth. 

Since solar days are regulated by the 
sun, which appears to move approxi- 
mately one degree eastward among the 
stars daily (four minutes of right ascen- 
sion) such days are about four minutes 
longer than sidereal days. A sidereal 
day is usually given as equal to 23 hours, 


56 minutes, 4.091 seconds of mean solar 
time. 


Sidereal Time 


For their celestial 
astronomers require clocks that run 
slightly faster than civil clocks. ‘Thus, 
any sidereal time unit, hour, minute, or 
second, is slightly shorter than the cor- 
responding solar unit. Observatory 
clocks are set to show sidereal time, 
which is the hour angle of the vernal 
equinox, that is, its distance west of the 
observer’s meridian. 

Sidereal time is therefore a local time, 
different for every longitude, and the 
clocks in two observatories differ by an 
amount equal to their longitude. ‘These 
sidereal clocks, in turn, differ from local 
solar time clocks, with their dif- 
ference being zero at the time of the 
September equinox and 12 hours at the 
time of the March equinox. 

The sidereal day begins when the 
vernal equinox crosses the observer’s 
meridian. This occurs at midnight at 
the time of the September equinox, 
about September 23rd, and then nearly 
four minutes earlier each day (by a so- 


observations, 


lar clock) throughout the year. This 
year, on January Ist, the sidereal time is 
o” at 17:17:49 (on the Greenwich 
meridian) Greenwich civil or Universal 
time. 

It is easy to determine the sidereal 
time if one has accurate setting circles 
on his telescope with which to observe 
the meridian angle of a star east or west 
of the meridian. For example, the star 
chart on page 78 shows the vernal equi- 
nox four hours west of the meridian. 
This is the sidereal time for which the 
chart is drawn. Consider the star 
Hamal, in Aries, which has a right 
ascension (given in an almanac) of 
2" 4™.4. At the chart time Hamal is, 
therefore, 1" 55".6 west of the meridian. 
However, were one’s setting circles to 
show the star to be an even three hours 
west of the meridian, the sidereal time 
would be 5" 4".4, that is, equal to the 
sum of the right ascension and the posi- 
tive meridian angle of the star. 

Of course, if a star can be caught ex- 
actly on the meridian, the sidereal time 
is equal to its right ascension, but for 
accuracy such an observation probably 
requires a specially built transit instru- 
ment, such as employed at observatories 
where time observations are made. 
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The Graphic Time Table of the Heavens 


while still available may be secured directly from the Maryland 
Academy of Sciences, Pratt Library Building, 400 Cathedral St., 
Baltimore 1, Md., at 10 cents each — discount on quantity 
orders. Blueprints of the original drawing are available at cost 
— $1.00 each — 40 x 27 inches. A Quebec edition, in French, 
for 47° N. and 75° W., is also available. 

The Graphic Time Table gives the rising and setting times 
of the sun, moon, and bright planets; the beginning of morn- 
ing twilight, and the ending of evening twilight; the times 
when certain stars and other objects of interest transit (cross 
the celestial meridian) ; phases of the moon; the equation of 
time; and other astronomical information. To illustrate by 
an example: The events of the night of January 4-5 may be 
found by following the horizontal line for that date across the 
graph from left to right. The Julian Day number for that 
evening is 2,433,651. Mercury sets at 4:17 p.m. standard time, 
the sun sets at 4:48 p.m., and Venus sets at 5:43. Evening 
twilight ends at 6:24. Mars sets at 7:22; the Pleiades transit 
or cross the meridian at 8:49; Jupiter sets at 9:03; the Great 
Nebula in Orion transits at 10:36; Saturn rises at 11:05. The 


STANDARD TIME 


SUNSET PM. 


curve for the equation of time shows that the sun is slow and 
will not be on the meridian until five minutes after 12 o’clock 
noon, local time, on January 5th Saturn transits at 5:14 a.m. 
on the 5th; the moon rises at 5:20; morning twilight begins at 
5:45; Mercury rises at 6:40; and the sun rises at 7:22 a.m. 

The dashes on the sunset and sunrise curves aid interpolation 
on intermediate days. Roman numerals show sidereal time at 
midnight. The phases of the moon are indicated by the con- 
ventional symbols. Small black circles show moonset for the 
first half of the lunar month, and small open circles show 
moonrise from full to new moon. Circles on the Jupiter transit 
curve indicate nights on which occultations, eclipses, or transits 
of Jupiter’s bright moons occur between 10 and 11:00 p.m. 
EST. Small squares on planet curves indicate quadrature, and 
oppositions are marked by the conventional symbol. 
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How to Correct for Your Position 


As in all almanacs, times of rising and setting of sun, moon, 
and planets are absolutely correct for only one point on the 
earth’s surface for this chart: latitude 40° N. and longitude 
90° W. The observer may easily correct for his own position. 


YEAR 1951 


Latitude differences have comparatively minor effect and may 
in general be disregarded. 

Correction for difference in longitude depends principally on 
the observer's distance east or west of his standard time merid- 
ian, which is always at an even multiple of 15°. Some cor- 
rections are tabulated here, in minutes of time: 


Atlanta +38 Detroit +32 New York — 4 
Baltimore + 6 Houston +22 Pittsburgh +20 
Boston —16 Indianapolis —16 Rochester +10 
Chicago —10 Kansas City +18 San Francisco+ 10 
Cincinnati +38 Los Angeles — 7 Seattle +10 
Cleveland +27 Milwaukee —8 St. Louis + 1 
Denver 0 Minneapolis +13 Washington + 8 


All places with plus correction are west of the standard merid- 
ian, and the events will occur later. The usual correction of 
one hour for each standard time zone must also be made to 
the Eastern standard times given for lunar eclipses and Jupi- 
ter’s satellites, and in the Far West slight corrections may be 
made to times of moonrise and moonset. For times of occulta- 
tions and solar eclipses, refer to the ‘American Ephemeris.” 


SUNRISE 
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An exploration 
from the 


observatory 


STELLAR! 
EVOLUTION 


by Otto Struve 


e One of the world’s greatest 
astronomers discusses the sum of 
centuries of speculation on the 
probable course of evolution in 
stars, and gives a full report of 
his own conclusions. Sufficient 
background is included to enable 
anyone with scientific training to 
follow the argument. Mr. Struve 
is Chairman of the Department 
of Astronomy at the University of 
California. 4.00 


At your bookstore 
PRINCETON 
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PHYSICS 


A monthly magazine written especially for 
the reader outside the field being discussed, 
PHYSICS TODAY can keep you abreast of 
current happenings, trends, and problems in 
physics. Its feature articles, book reviews, news 
and views are presented in non-mathematical 
language with is on generalization and 
principle, not on disparate detail. The American 
Institute of Physics, publishers of eight tech- 
nical journals, began this post-war venture in 
science journalism expressly to let one kind of 
physicist know what another kind of physicist 
is doing, to let any scientist know what physi- 
cists are doing, and to provide old students 
(with a frustrated interest in current happen- 
ings) a new insight into physics, today. The 
cost is only $4.00 per year and we will be 
happy to include you on our subscription list if 
you would write your name and address below 
and mail this coupon and a remittance to: 
PHYSICS TODAY «57 East 55th Street, New York 22, N.Y 


| Name 
aad 


Eis 


toaay 














State A-é 














W BOOKS AND THE SKY & 


LATIN TREATISES ON COMETS 
BETWEEN 1238 AND 1368 A.D. 


Lynn Thorndike. University of Chicago 
Press, Chicago, Ill., 1950. 275 pages. $5.00. 


HEN Robert Grant wrote his great 

History of Physical Astronomy in 
1852, he dismissed the astronomy of the 
Middle Ages in two paragraphs. Today, 
we realize that this neglect was quite un- 
justified, for the universe and its relation 
to man held a deep interest for medieval 
thinkers. In the 13th century the writings 
of Ptolemy and Aristotle, which had been 
preserved by Arabic scientists, were re- 
introduced into Europe, and stimulated a 
widespread cultivation of astronomy. <A 
very extensive astronomical literature re- 
sulted, which however has become largely 
inaccessible and forgotten by the present 
age. 

Professor Thorndike has taken a prom- 
inent part in making medieval scientific 
literature available to the modern reader. 
His History of Magic and Experimental 
Science and his Sphere of Sacrobosco are 
invaluable to those who wish acquaint- 
ance with the soil from which modern 
astronomy later sprang. 

His present work is a survey of the 
views held concerning comets in the 13th 
and 14th centuries. It contains the Latin 
texts, with extensive notes, of nine trea- 
tises on comets, which had hitherto been 
available only in manuscript, or in the 
form of brief excerpts. The earliest and 
longest of these treatises was written by 
an unknown author in Spain about 1238; 
the latest is John of Legnano’s account 
of the comet of 1368. In addition, Thorn- 
dike has translated into English sections 
of the writings of Albertus Magnus and 
Thomas Aquinas which deal with comets. 

These treatises are largely concerned 
with astrological prognostications drawn 
from comets. As Thorndike remarks: 
“Most of the treatises here published were 
occasioned by the appearance of a par- 
ticular comet. Most of them give some 
account of its appearance, course, and 
duration, although this recorded observa- 
tion and apparent scientific curiosity may 
be largely motivated by the desire to ob- 
tain a sound basis for prediction of the 
future. But most of them recur to past 
authorities for the theory of comets and 
for previous instances of their occurrence.” 

However, the interest which these works 
have for modern readers is not limited to 
the light they throw on how men thought 
about comets 600 years ago. These texts 
have further value, for they contain ob- 
servational data which can be applied to 
problems of current importance. 

A single example of this will be cited 
very briefly. On page 60 there is a long 
quotation from the Arab astronomer Haly 
Abenragel, reporting observations of the 
comet of 1006. Thorndike does not ques- 
tion that this was a comet, but we may 
pursue the case further. 

This object of 1006 has been variously 
regarded as a comet (Pingré, Cométo- 
graphie, 1, 363, 1783) and as a nova 
(Schénfeld, Astronomische Nachrichten, 
127, 153, 1891). It is often difficult to tell 
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whether old records refer to a comet or 
to a nova, but we now have evidence that 
this was a new star, from Haly Aben- 
ragel’s statement that it was stationary 
with respect to the stars. He says further 
that it was as bright as the quarter moon; 
this statement is confirmed in detail by 
Japanese records summarized by Yasuaki 
Iba (Popular Astronomy, 42, 251, 1934). 
So great an apparent brightness raises 
the question whether we are dealing with 
a supernova. 

This important case merits critical ex- 
amination. If a galactic supernova ac- 
tually appeared in the year 1006, its rem- 
nants may still be recognizable; while the 
statements concerning its position are 
rather indefinite, reconstruction of its ap- 
proximate co-ordinates is possible. 

Professor Thorndike’s book is intended 
for the specialist in the history of science 
rather than the general reader; neverthe- 
less, his excellent introduction will be 
found interesting reading by many who 
would forego the Latin text itself. 

JOSEPH ASHBROOK 
Yale University Observatory 





REFLECTIONS OF A PHYSICIST 
P. W. Bridgman. Philosophical Library, 
New York, 1950. 392 pages. $5.00. 


HIS COLLECTION of 22 essays and 

lectures by an outstanding physicist 
and scientific thinker is aptly named. For 
Professor Bridgman has reflected on many 
problems beside those of thermodynamics 
and high-pressure physics in which he 
has made his scientific reputation and 
earned the Nobel prize (1946). More- 
over, these reflections are unmistakably 











WEATHER WISE 
THE MAGAZINE ABOUT WEATHER 
A popular illustrated bi-monthly on 
meteorology that is included in mem- 
bership in the Amateur Weathermen 
of America at $3.00 a year. Separate 
subscription price, $2.00 in the USA 
and possessions. Send for a free sam- 
ple copy today. 

AMATEUR WEATHERMEN 
OF AMERICA 
The Franklin Institute, Phila. 3, Pa. 











SOME FIRSTS IN 
ASTRONOMICAL 
PHOTOGRAPHY 
BY DORRIT HOFFLEIT 


The story of the development of astro- 
nomical photography from its earliest 
efforts to the close of the 19th century. 
A chronological table summarizes 
events from 1839 to 1897. 
39 pages, 22 illustrations. Paper bound. 
60 cents postpaid. 
(This is a companion booklet to 
Harvard College Observatory — 
The First Century, 
published 1946, 94 pp., 72 ill., 75c p.p.) 
HARVARD COLLEGE 
OBSERVATORY 
Cambridge 38 Massachusetts 

















those of a physicist—of an experimental 
physicist. They are deeply rooted in the 
hard-headed, pragmatic philosophy of an 
individualist who prefers above all else 
to deal with sensible things, things that 
can be seen, felt, smelled, heard, tasted, 
and measured. 

The essays have been written over the 
years 1929 to 1949, three of them, as the 
publishers are anxious to note, specially 
for this book. They are not in chron- 
ological order, but are collected into five 
groups: I. “General Points of View,” the 
author’s philosophy; II. “Applications to 
Scientific Situations,” an analysis of some 
fundamental problems in modern science; 
III. “Primarily Social,” the author’s views 
on society; IV. “Specific Situations,” con- 
cerning his reactions to totalitarianism 
and the welfare state; and V. “Prophetic,” 
including his view of the future. This 
grouping results in a remarkably well- 
organized book, considering the diverse 
sources of the individual chapters. The 
author’s point of view is first specified and 
defended, then applied to the limited do- 
main of physical science, and finally ap- 
plied to the broadest of human problems. 

In 1926 Professor Bridgman published 
The Logic of Modern Physics, in which 
he propounded an “operational” approach 
to the new physical concepts introduced 
by quantum mechanics and relativity. The 
main theme of his reflections is an elab- 
oration of this approach. In the narrow- 
est sense, operationalism denies the reality 
of any concept the measurement or detec- 
tion of which cannot be described in terms 
of actual experimental operations. Carried 








SKY PUBLICATIONS 
Mappa Coelestis Nova 


This is a large wall chart, colorful as 
well as informative. The northern sky to 
—45° is shown on a polar projection, and 
each star is colored according to its spec- 
tral class. The chart makes a fine trans- 
parercy, 28 inches square. $3.50 


Atlas of the Heavens 


Sixteen charts cover the entire sky to 
magnitude 7.75, including doubles, multiples, 
variables, novae; galaxies, star clusters, 
globulars, and planetaries ; 1950 co-ordinates. 
Eaeh chart area is 154% by 23% ne 

5.00 


Moon Sets 


Eighteen full-sized plates, nine for the 
first-quarter moon and nine for the last 
quarter, from Lick Observatory negatives. 
Each plate is on a sheet of heavy stock 12 
by 18 inches, and there are key charts for 
named lunar features. $2.00 


SPECIAL COMBINATION OFFER 


All three of the above 
for $10.00 postpaid. 


> 7 J . 
Relativity and Its Astronomical 
Implications — Philipp Frank .. 50 cents 
The Nature of Cosmic Rays 
W. F 


SMe EE cease ee Once aes 50 cents 
Making Your Own Telescope 
Align J. "FROMPGON occ cciicces $3.50 


a of Celestial Photographs 
L. Bedell 


“nae Wide Planisphere 
Oe MN GE ack ctcenience $2.50 


SKY PUBLISHING CORPORATION 


Harvard Observatory 
Cambridge 38, Massachusetts 














to such an extreme, and particularly out- 
side the realm of physical science, this 
point of view can raise more problems 
than it settles, but in Professor Bridg- 
man’s skillful hands it undoubtedly has 
had — and is having — considerable effect 
on the development of new physical con- 
cepts. However, he admits in the first 
of his reflections that his original opera- 
tional idea has mellowed somewhat over 
the years. 


At this point it is worthwhile noting an | 
unavoidable defect in Reflections of a | 
Physicist: Many of the essays and lectures 
were written to answer criticisms of op- | 
erational analysis; in fact, the second essay | 
is entitled “Rejoinders,” and without these | 
criticisms explicitly stated, the book does | 
not unfold to the reader the true depth | 
and extent of the controversy. The view | 
of operational analysis presented is thus | 
necessarily one-sided. 

A second point of view which runs | 
through these reflections is Professor | 
Bridgman’s monolithic individualism. He 
believes in the personal nature of scien- 
tific advances and of science itself (he 
distinguishes between “my-science” and 
“your-science”), which may be refreshing 
to some readers in these days of research 
teams, atomic energy commission, and 
government-supported research, or which 
may seem antiquated to others. In any 
case, the concept of individualistic science 
is made so attractive it may encourage 
more scientists to build their own equip- 
ment, to make their own measurements, | 
and to reach their own conclusions. 


The second group of essays contains 
some clearly written analyses of quantum 
concepts, of cause and effect, of statistical 
mechanics and of the second law of ther- 
modynamics. A lecture on the “Time 
Scale” and an essay on the “Nature and 
Limitation of Cosmical Enquiries” should 
be of particular interest to the astronomer 
as forming a view of the subject by a 
shrewd and critical outsider. Professor 
Bridgman here raises some basic problems, 
such as the undesirable extrapolations in 
astronomy, and presents some minor con- 
clusions of interest, such as the fact that 
the Heisenberg uncertainty principle 
leads to an expected blurring of the iden- 
tity of two now distinct stars 10 years 




















DO YOU KNOW 


when and where the next eclipse, 
solar or lunar, takes place? No? 
You need Chart Set 2 below, and then 


you will have data on every eclipse 
for 50 years. 


Astronomical Charts — Set 1 er 2 

(25 charts each, 8% x 11) ...... 8 8.00 
24 Astronomical Slides — 2 x 2 .... § 8.50 
Both Sets of Charts (50) .......... § 6.75 
One Chart Set and Slides .......... o11.0¢ 
Both Chart Sets and Slides ........ 418.75 


Circular? Drop us a card. 


ASTRONOMY CHARTED 


4 Mason Street, Worcester 2, Mass., U.S.A. 

















SCIENCE MODELS 








THE 200” TELESCOPE 
1%” SCALE DISPLAY MODEL 
Complete construction kit 
$2.50 postpaid 
S. E. HUBBARD — 1463 N. LEAVITT ST. 
DEPT. b CHICAGO 22, ILL. 











hence. His great caution and his pre- 
dilection with experimental science are | 
exemplified by his viewing “with extreme | 


| 


suspicion” the “perfectly scandalous tem- | 
peratures and pressures” assigned by | 


modern theories to the interior of a star, | 


because “such conditions are so tremen- 
dously beyond the range of anything that | 
can be obtained in the laboratory.” One | 
may well wonder how he draws the line | 


between these parameters derived from a| 


consistent astronomical theory on the one | 


hand, and, on the other, parameters like 
nuclear binding energies or the frequen- 
cies of X-rays, which might seem scan- 
dalously far removed from directly meas- 
ured chemical energies and radio fre- 
quencies. 

Whatever the views of a reader, he will 
find this book clear and thought provok- 
ing, with a specificity usually lacking in 
philosophical discussions. 


THORNTON PAGE 
Yerkes Observatory 











A SPITZ 


PLANETARIUM 


operates equally well in small or 
large projection chambers. Com- 
munities, schools, colleges, astro- 
nomical groups, find its initial 
cost amazingly small, and its re- 
production of the constellations 
remarkably realistic. 
Write for a descriptive circular. 


SCIENCE ASSOCIATES 


401 N. Broad St., Phila. 8, Pa. 
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WAR SURPLUS BARGAIN 


PTICS 


ACHROMATIC TELESCOPE OBJECTIVES — 
Perfect Magnesium Fluoride Coated and ce- 
mented Gov't. Surplus lenses made of finest 
Crown and Flint optical glass. They are fully 
corrected and have tremendous resolving power 
and can be readily used with 44” F.L. eye- 
pieces. Guaranteed well suited for Astronomical 
Telescopes, Spotting Scopes, etc. Gov't. cost 
approximately $100.00. 





Diameter Focal Length Each 
54 mm (2%”) 600 mm (23%4”)....$12.50 
59 mm (2 5/16”) 308 mm (12%”).... 10.00 
718 mm (3 1/16”) 381 mm (15”)...... 21.00 


78 mm* (3 1/16”) 451 mm (17%”).... 21.00 
81 mm (3 3/16”) 622 mm (24%4”).... 
660 mm (26”)...... 28.00 
712 sam. (B0") .ccsc0s 
876 mm (34%4”).... 28.00 
838mm (31%4”) 1016mm (40”)...... 30.00 
*Not coated 


We can supply ALUMINUM TUBING & 
® for the above lenses. 


SYMMETRICAL EYEPIECE LENS SET — 
These sets consist of two Magnesium Fluoride 
coated and cemented achromats, exact Gov't. 
spacing. Diagram. Gives wide flat field. 
” E.F.L. (20X) Lens Set—i3 mm Dia. $4.50 
” E.F.L. (18X) Lens Set—18 mm Dia. 3.50 


83 mm (314”) 
83 mm (314”) 
83 mm (3%4”) 








LENS CLEANING TISSUE—Here is a 
wonderful Gov't. Surplus buy of Lens 
Paper which was made to the highest Gov't. 
standards and specifications. 1 

500 sheets size 744” x 11”, $ -00 


40 POWER 
+ ema 


FOUR TELESCOPES in One because of Ad- 
justable Power Eyepiece 10X, 20X, 30X and 
40X. Magnesium fluoride hard coated precision 
American-made lenses. Achromatic objective 
iens 24%” (53 mm) dia. Length closed 914”, 
open 2744”, Genuine leather covering. 








TELESCOPE 


Coated Lenses 











i nM ee ise tecnee SOU $35.00 
Smaller Model 40-power telescope 1 7/16” 
(36 mm) objective, length open 

BENE” cceescccecvcccvccccecces Only $27.50 


Rectangular Magnifying Lens - Seconds, 
a x2 


sells for $6.50. Size 
First Surface Mirror 12”x15” 14” thick .. $8. "75 
First Surface Mirror 8”x10” 44” thick .. 4.2 
1.50 

225 


0 
; 


First Surface Mirror 4”x 4” 4 i” thick . 
First Surface Mirror 114”x114” Y 16” thick 


Mounted eyepiece has 2 per- 
fect achromatic lenses 29 
mm in dia. Designed in 
order to give good eye re- 
lief. Cell fits 1%4” tube. 


1144” E.F.L. (8X). $4.50 





3x ELBOW TELE- 
SCOPE Makes a 
nice low-priced find- 
er. 1” Achromatic 
Objective. Amici 
Prism Erecting Sys- 
i tem, 154” Achro- 
matic Eye and Field 
S Lens. Small, com- 
pact, light weight, 
2 Ibs. 


Gov’t. Cost $200. 


Plair Optics $6.50 Coated Optics $10.50 


“MILLIONS” of Lenses, etc. 
Free Catalogue 














We pay the PCSTAGE —C.O.D.’s you pay 
postage. Satisfaction guaranteed or money re- 


funded if merehandise returned within 10 days. 
93-08S 95 AVE. 
A. JAEGERS OZONE PARK 16, N. Y. 











GLEANINGS FOR ATM’s 


EDITED BY EARLE B. BROWN 


A PoRTABLE 
FTER experimenting with several 
portable mounts built up from parts 
on hand and finding them all unsatisfac- 
tory, I decided to build one from the 
ground up. The assemblage as a whole 
(see front cover) consists of an aluminum 
tripod with an extended equatorial mount- 
ing, a smaller tripod for the power unit, 
which receives its current from an inverter 
attached to a 12-volt storage battery, all 
of which weighs 120 pounds. 

The legs of the telescope tripod are 
made of 24% x 2% x %, 24S-T4 aluminum, 
and the fork was made from the same ma- 
terial of 1% x 6 size. The bolts through- 
out are machined from naval bronze stock. 
The bolts holding the legs are 5/8” and 
provided with heavy washers. All of the 
bolt heads are of the same size, so that 
only one socket wrench is necessary. The 
polar-axis shaft was machined from a bar 
of 1%” alloy steel. Thirteen precision 
radial ball bearings are used in the mov- 
ing parts. 

Both large gears are cast iron, mating 
with hard steel worms. These were lapped 
to insure smooth operation. The worm 
at the fork is operated through a universal 
joint and a long aluminum tube, shown 
hanging downward. In operation, this 
tube is suspended from the telescope by 
a piece of rubber webbing. One end of 
the polar-axis drive worm is connected 
to the power drive and the other to a 
bevel gear. Mating with this bevel gear 
is a bevel pinion which slides in or out 
of mesh for hand corrections. To the 
pinion, through a universal joint, is at- 
tached a long tube of aluminum. This is 
also shown hanging down, and in opera- 
tion it is also supported with elastic web- 


POWER-DRIVEN TELESCOPE MOUNTING 


bing. The gear on the polar axis is bored 
for a snug running fit and drives the polar 
axis through two friction disks. The 
drive is made operative by tightening the 
nut shown with a bar through it. 

The power drive to the worm is through 
a clutch that has just enough drag to drive 
the scope without any slip. This clutch 
is provided with a ball-bearing thrust and 
adjustable spring tension; it permits hand 
adjustment while the drive motor is in 
operation. The dust caps on the annular 
bearings cause a little drag. When chang- 
ing speed, the motor is not stopped, and 
there is but little backlash in the gear 
train and universal joints—hence, no jerk- 
ing. The drive shaft connecting the 
motor unit (on the smaller tripod) to the 
telescope has a universal joint on each 
end. The shaft telescopes on a sliding 
key, and both the hand drive tubes and the 
power drive shaft work through taper 
pins that are easily removable. 

The power unit tripod is also aluminum. 
The motor is a 12-watt heavy duty Tele- 
chron, 60-cycle, 110 volts. The synchro- 
nous speed drives the output shaft of the 
motor at four revolutions per minute, In 
normal operation, the polar axis revolves 
at standard time, once in 24 hours. To 
compensate for other time, the frequency 
of the inverter is altered. The battery is 
just a standard 12-volt auto battery, but 
I have divided it into two 6-volt units 
so I may charge it from the car generator. 
Then there are taps brought out at 6, 8, 
10, and 12 volts to drive various equip- 
ment. 

The inverter draws current from the 
12-volt outlet. This is through a heavy 
rheostat so the inverter voltage may be 





The equatorial mounting of W. C. Cheney’s portable telescope is designed for 
maximum rigidity. The parts above the tripod, moved as a unit, weigh 43 pounds. 
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Details of the fork and saddle. 


dropped to 10%. This gives a vernier 
adjustment on the frequency of the in- 
verter and in turn on the motor speed. 
The inverter’s normal frequency is de- 
termined by its vibrating reed contacts. 
A slight change in the output voltage 
makes a slight change in the reed fre- 
quency and a resultant change in motor 
speed. I have four vibrators for the in- 








New Low Prices on PYREX 
Reflecting Telescope Kits 





Two circle dials with every Pyrex Kit. 


The most complete kits on the market. 

In addition to the usual supply of abra- 
sives, rouge, etc., you get the new, fast-pol- 
ishing cerium oxide to save hours of work. 

You can get a brass diagonal holder (spi- 
der) for only $1.00 additional if ordered 
with a telescope kit. Prices quoted below are 
for a Genuine Pyrex telescope blank and a 
plate glass tool. 


PYREX MIRROR KITS 
nn 2. an geen FY 
en a Tew 16.75 
1894" 000 S1TG 16” ncn C600 
4” to 16” PYREX CARRIED IN STOCK 


PLATE GLASS KITS 


6” x %” .... $4.75 6” x 1” .... $ 5.25 
8” x 1” ...... 7.25 934" x 144” 12.50 
Postage Paid to ist and 2nd postal zones from 


N. Y. Add 5% 3rd and 4th zones, 10% 5th 
and 6th zones. Add 15% 7th and 8th zones. 


Parabolic pyrex mirrors made to order. 
Send for free catalog of optical supplies. 
DAVID WILLIAM WOLF 
334 Montgomery St. Brooklyn 25, N. Y. 

















verter. It takes only a moment to change 
them. Each one I have accurately tuned 
for a definite frequency. 

Due to the nearly perfect balance and 
ball bearings, there is almost no load on 
the motor and the battery drain is light. 
Before starting accuracy tests, I let the 
unit run for 10 minutes with the battery 
freshly and fully charged. This takes the 
peak voltage off of the battery. After 
proper adjustment, at the end of a four- 
hour run I could visually detect no varia- 
tion in the driving rate, when timed with 
a very fine chronometer. Due to our 
usual bad weather I have been unable to 
run photographic tests to see if there are 
gear disturbances. However, a glass of 
water placed on the telescope tripod dur- 
ing regular operation shows no surface 
agitation. 

The tube of the telescope has a flat 
plate bolted to it. This in turn is bolted 
to a saddle in the arms of which are two 
threaded holes. The saddle is placed be- 
tween the forks, which are also bored. 
Then the two studs carrying the declina- 
tion gear and the counterbalance weight 
are screwed through the fork and into the 
saddle. This construction and assembly 
is not as complicated as it sounds, and I 
use it because I have five other instru- 
ments that may be mounted on the sad- 
dle or between the forks. 

The approximate weights of the parts 
are 43 pounds for the complete head, 
gearing, fork, tube, cradle, and polar axis; 
29 pounds for the scope tripod alone; 12 
pounds for the motor tripod mounting 
complete; battery 30 pounds, and inverter 
six pounds. These last two items cost 
$31.00 and $49.50, respectively, and the 
Telechron motor was $12.00. Aluminum 
alloy, all extruded, cost about $130.00, 
and the alloy steel $20.00. Material for 
many of the small parts came from my 
torch and burner shop. 

When moving to location, the parts are 
separated as listed by weight. To save 
space and protect the parts, here in the 
shop, I keep the unit assembled. In less 
than 30 minutes I have taken it down and 
stowed it in the car, whereas setting up 
requires about an hour, including the 
tightening of all bolts so the instrument 
is one rigid unit. 

The camera shown in the pictures is a 
Kine Exakta, and I have special mounts 
for other cameras, including a Cine Spe- 
cial, and two plate cameras. My photo- 
graphic work will be confined to the sun 
and moon, and a reflex camera enables 
me to locate my subject quickly. I am 
now working on an ultra-ultra short-wave 
receiver to replace the telescope on the 
mounting, to study radiations from space. 
No setting circles are used with this 
equipment yet, but when I need to record 
observations accurately I will build them. 

W. C. CHENEY 

P. O. Box 3282 

Seattle 14, Wash. 

ED. NOTE: Mr. Cheney’s solar-lunar 

camera was briefly described in Gleanings 

in September, 1950, page 278. The front 

lens is an Eastman Aero Ektar, 24 inches 

focal length, f/6. The rear lens is a 

war surplus eyepiece of 1%-inch focal 

length, £/0.8, composed of six elements. 

All air surfaces of both lenses are anti- 
reflection coated. 


| $200.00! 





WAR SURPLUS BARGAINS 


MOUNTED TELESCOPE EYEPIECE — Kellner 
type. Excellent astronomical and other telescopes. 
War surplus. Government cost about $18.00. Focal 
length 24 mm. Lens diameter 23 mm. Unusually 
wide field. 

GL SP beac sccvccescscev< $3.25 Postpaid 
CROSSLINE RETICLE — Dia. 29 mm. 

GHEE PRONE ce ekicvedivanceaene 50¢ Postpaid 


A WONDERFUL BUY 


AMAZING POCKET-SIZE 10-POWER SPOTTING 
SCOPE-Complete With Tripod and Swivel Head- 
Only 514” long—8'%” high on tripod. Adapted 
from Army telescope and worth many times our 
price. Excellent for clarity and sharpness. Has 
prism erecting system, achromatic objective, Rams- 
den eyepiece. Lenses low-reflection coated. Ideal 
scope for sportsmen and hunters. 

RE OUOE xk0.0 4 be cccsinecutis $14.95 Postpaid 
8 POWER ELBOW TELESCOPE — Gov’t Cost 
Our Price $27.50! Big 2” diameter ob- 
lenses Achromatic. Amici prism 
erects the image. 4 built-in filters—clear, amber, 
neutral and red. Weight 5 lbs. Excellent for 
finder on Astronomical Telescope. 

SO: EGG ceeds cccasecacntee $27.50 Postpaid 


NON-ABSORBING BEAM-SPLITTING MIRROR 
—Latest development! Optically flat to 14 wave 
length. Size: 1-15/16” x 2-15/16”—%” thick. Re- 
flects approximately 50% and transmits approxi- 
mately 50%. No light is absorbed. Has a three- 
layered film which accomplishes non-absorption. 
RE Se =e vckscvecicccesénce $5.00 Postpaid 


BINOCULAR BARGAINS 


An opportunity to 
own a truly fine pair 
of American - made 
glasses at substantial 
savings. Precision 
built by Anchor Op- 
tical Co., our Binocu- 
lars are lightweight, 
dustproof, moisture- 
proof, expertly col- 
limated. Optics are 
low reflection coated. 
Metal parts chemical- 
ly treated to prevent 
corrosion. Sturdy 
Carrying Case _ in- 
cluded. Anchor Binoculars are guaranteed for 
full year against any defects in workmanship or 





jective. All 





materials. Sold with 10 DAY MONEY BACK 
PRIVILEGE. 
$75.00 Postpaid 


Stock #963-Y ...... 6x30 

Stock #964-Y ...... 

Stock #965-Y ...... 98.50 Postpaid 

Stock #966-Y ...... 9x50 99.50 Postpaid 
(Be sure to add 20% Federal Tax) 


——SPECIAL! SPECIAL! 
RONCHI RULINGS 


Black Line Grating 
Plate glass with etched parallel black lines — 
space between the lines is same as thickness of 
the ruled line itself. Made by photographic proc- 
ess. Number of lines per inch ranges from 65 
to 133 as shown below. Normally cost $4.00 to 
$5.00 per sq. inch. Used for fine measuring, test- 
ing and measuring astronomical mirrors, testing 
microscope objectives, camera objectives, and 
magnifiers, used in pairs to see diffraction pat- 
tern. (Some seconds, with slight scratches.) 

1 in. x 1 in. 2 in. x 2 in. 


85.00 Postpaid 




















Stock Lines Stock Lines 

No. Per In. Price No. Per In. Price 
2122-Y 65 $ .75 | 2133-Y 65 $1.50 
2126-Y 85 -75 2134-Y 85 1.50 
2127-Y 110 1.00 | 2136-Y 110 2.00 
2128-Y 120 1.00 | 2137-Y 120 2.08 
2129-Y 133 1.00 | 2138-Y 133 2.00 


All above sent Postpaid. 
FIRST-SURFACE MIRRORS 


Stock #539-Y—60 mm. x 80 mm. .. 75c Postpaid 
Stock #558-Y—45 mm. x 74 mm. .. 50c Postpaid 
Stock #547-Y—43 mm. x 140 mm. .. 50¢ Postpaid 
Stock #534-Y—25 mm. x 29 mm, .. 25c Postpaid 
SIMPLE LENS KITS!—THE LENS CRAFTERS 
DELIGHT! Fun for adults! Fun for children! 
Kits include plainly written illustrated booklet 
showing how you can build lots of optical items. 
Use these lenses in photography for copying, 
ULTRA CLOSE-UP SHOTS, Microphotography, 
for “Dummy Camera,’’ Kodachrome Viewer, De- 
tachable Reflex View Finder for 35-mm. cameras, 
Stereoscopic Viewer, ground glass and enlarging 
focusing aids. And for dozens of other uses in 
experimental optics, building TELESCOPES, low 
power Microscopes, etc. 


Stock #2-Y—10 lenses .......... $1.00 Postpaid 
Stock #5-Y—45 lenses .......... $5.00 Postpaid 
Stock #10-Y—80 lenses .......... $10.00 Postpaid 


We Have Literally Millions of WAR SURPLUS 
LENSES AND PRISMS FOR SALE AT BAR- 
GAIN PRICES. Write for Catalog ““Y’—FREE! 


Order by Stock No. Satisfaction Guaranteed 


EDMUND SALVAGE CO. 


BARRINGTON, NEW JERSEY 
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LEON CAMPBELL 


Agent for New and Used 
Astronomical Equipment 


Several good used 3-inch refractors are 
still available for sale at reasonable prices. 
Also two reflectors, an 8-inch and a 12- 
inch. Write for complete information. 


Our customers are in the market for good 
professionally made used refractors of the 
larger sizes, 5 to 12 inches aperture. Cor- 
respondence solicited. 
Lenses and Mirrors on Order 
Miscellaneous Eyepieces 


96 Hammond Street Can:bridge 38, Mass. 











SKY-SCOPE 


The new and improved 314-inch 
Astronomical Telescope that 
amateurs everywhere are 
talking about. 
Completely Assembled—$25.00 
Equatorially Mounted, 60 Power 
\4-wave Aluminized Mirror 
Ramsden Type Ocular 
125x & 35x Supp. Eyepieces, ea. $5.00 
6-power Finders .... postpaid, ea. $7.00 
We invite your attention to our free bro- 
chure describing in a straightforward man- 
ner the instrument’s amazing performance. 
THE SKYSCOPE Co., INC. 
475-8 Fifth Avenue, New York 17, N. Y. 





























Mow! Saturn 3 Inch 
PORTABLE REFRACTORS 


Only $199.00 aid 


For the first time an instrument capable of 
serious astronomical research is available 
for less than $200.00! The Saturn 3 Inch 
Portable Refractors are precision made by 
the West's largest makers of observatory 
instruments; objective lenses are highest 
grade precision ground, achromatic f-15 
crown and flint glass, all moving parts are 
precision machined. 

Although the Saturn 3 Inch Refractor has 
a 45 inch focal length, the instrument is 
easily portable, weighing less than thirty 
pounds, including tripod. 

Saturn 4 Inch Portable Refractors from 
$345.00; larger instruments manufactured 
to order. 


PB pie VES 


LP at BARTS 


Write for literature giving full information 
on the Saturn Refractors. 


2530 Grove Street 
Berkeley, California 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


VISUAL OBSERVING PROGRAMS FOR AMATEURS — X 


Variable Star Observing 


HE previous articles of this series have 

described our observing tools and 
have outlined the type of work for which 
eaeh is most suitable. Now we shall put 
them to work. 

A variable star is a star which changes 
up and down in brightness over a 
period of hours, days, weeks, or months. 
To estimate its magnitude, we point our 
telescope at it and compare the brightness 
of the variable star with the brightnesses 
of surrounding comparison stars whose 
magnitudes are shown on our charts. If 
it appears intermediate in brightness be- 
tween, say, a 9.6-magnitude star and a 
10.1-magnitude star, we enter it on our 
daily log as being of magnitude 9.8 or 
9.9 depending upon whether it seems near- 
er to 9.6 or 10.1. 

The principle is simple, but it must be 
admitted that the whole process is encom- 
passed by so many esoteric details that it 
is rather overpowering at first. This dis- 
cussion of variable star observing will be 
devoted to clarifying the details. 

If the heavens were conveniently stud- 
ded with variables of naked-eye brilliance, 
it would be easy to start variable star ob- 
serving by eye, but in practice we must 
turn at once to large binoculars or our 
telescopes. True, there are a few variable 
stars that can be seen with the naked eye, 
but mostly they are more suitable for 
special work by experienced observers 
than for the untrained eye of the beginner. 
My eye can just detect with some uncer- 
tainty a change of 0.1 magnitude or a 10 
per cent change in a star’s light. Most of 
us, therefore, will do well to spend the 
greater part of our observing time on 
stars which change a couple of magnitudes 
or more in brightness. This qualification 
eliminates most eclipsing variable stars 
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The AAVSO finder chart for T Cephei, 
reduced to about three fifths its original 
size, shows stars to about 8th magnitude. 
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such as Algol, Cepheids, and slightly ir- 
regular stars like Betelgeuse and Gamma 
Cassiopeiae. It leaves us with the long- 
period variable stars and the special stars 
which are the backbone of the observing 
program of the American Association of 
Variable Star Observers (AAVSO) and 
doubtless of other variable star groups 
and associations on other continents. A 
few of these stars reach naked-eye visi- 
bility at times, such as 021403 Mira, 
184205 R Scuti, and 194632 Chi Cygni, 
but most of them even at maximum re- 
quire binoculars at least and 3-inch to 
12-inch telescopes in general. 

The numerous details which now con- 
front us may be considered under six dif- 
ferent headings. These are: 1. Charts and 
observing instructions. 2. Locating a 
variable star. 3. Estimating its brightness. 
4. Organizing our observing program. 5. 
Reporting observations. 6. What is done 
with the observations that we report? 

1. Charts and observing instructions. 
Some instructions and practice charts are 
included in the Observer’s Handbook of 
the Royal Astronomical Society of Can- 
ada. The British Astronomical Associa- 
tion and the New Zealand Astronomical 
Society have variable star sections. How- 
ever, those who wish to undertake a seri- 
ous program of variable star observing 
and who live in the Western Hemisphere 
would do well to get in touch with the 
recorder of the AAVSO, at Harvard Col- 
lege Observatory, Cambridge 38, Mass. 
The AAVSO furnishes at cost to its mem- 
bers an instruction booklet, report forms, 
and star charts. If you have a friend near- 
by who is a reporting variable star ob- 
server, an evening spent with him may be 
helpful, but I regret to say that there are 
scarcely more than 100 such observers in 
North America, and in any case doing the 
work oneself is the only way to learn it. 

2. Locating a variable star. If you have 
a telescope with circles in good adjust- 
ment, on a pier, these may be of minor 
assistance in locating a variable star. But 
even so, to identify the star definitely you 
must refer to a chart and pick out the 
star by its geometrical orientation with 
regard to its neighbors. Most of us de 
not have or need circles. The stars them- 
selves act as reference points and lead us 
to whatever variable star we want to find. 

Let us practice on the long-period vari- 
able star 210868 T Cephei. This star has 
a suitable magnitude range from about 
6 to 10 and a period of 387 days, exhibits 
the interesting property of a still-stand on 
the way to maximum, and is located near 
enough to the north pole so as to be ob- 
servable at some time of every night in 
the year in mid-northern latitudes. We 
need AAVSO “a,” “b,” and “d” charts of 
the field of T Cephei; a finder chart for 
T Cephei such as that reproduced here, 
or a detailed star atlas showing stars to 
the 8th, 9th, or even 10th magnitude; an 
AAVSO Atlas or equivalent showing stars 
to the 6th magnitude and the locations of 
many variable stars; and a 3-inch tele- 
scope or ‘arger, with a finder of 8 or 10 








power and a 14-inch or 14-inch objective 
lens. We also need a pocket flashlight 
small enough to be held in the teeth, and 
we take it and all our charts and atlases 
with us to the telescope. 

The first four figures, 2108, in the des- 
ignation of the star indicate that at epoch 
1900.0 the star was at right ascension 21 
hours 08 minutes, and the last two figures, 
68, indicate that its declination was 68 
degrees north. (If these two figures had 
been underlined, or the entire number had 
been in italics or in bold face, it would 
have indicated that the star was in south 
declination.) In spite of precession, the 
co-ordinates of T Cephei won’t have 
changed much in 50 years, but in any case 
its location with regard to its neighbers 
will not have changed a hair’s breadth 
since the chart was made. 

The AAVSO Atlas shows us that T 
lies southwest of Beta Cephei. We look 
for Beta Cephei in the sky and point our 
finder at it. Then we refer either to the 
AAVSO finder chart or to some star atlas 
showing stars to the 8th, 9th, or 10th 
magnitude, and to the AAVSO “b” chart 
of the field of T Cephei (see back cover). 
We find that T Cephei lies near three 
other stars of tolerable brightness which 
form a right-angle triangle with sides ap- 
proximately 24, 32, and 40 minutes of arc 
in length. As shown by our T Cephei 
“b” chart, these stars are of 67, 71, and 81 
magnitude (actually 6.7, 7.1, and 8.1 mag- 
nitude, as the decimal points are omitted 
on the chart for fear they might be mis- 
taken for stars). Thus, at least the two 
brighter stars will be visible in our finder 
and, of course, quite bright in our main 
telescope, though in the latter we may see 


at one time only two of the three stars 
forming the triangle because the asterism 
may be too large for us to see all of it at 
once. 

If we can locate this triangle, we shall 
have no difficulty in finding T Cephei in 
the telescope, as we see that it lies near 
the shorter side of the triangle. By look- 
ing at our finder chart or our detailed atlas 
we note that there is a curved line of 
eight stars, of around the 8th magnitude, 
extending from Beta Cephei to the 67- 
magnitude star shown on the “b” chart. 
As we have already pointed the telescope 
at Beta Cephei, we use the finder or the 
main telescope with a low-power eyepiece 
of 20x or 30x, whichever is the most con- 
venient instrument to look through, and 
follow our trail of stars to 67, located at 
the right angle of the triangle. Then we 
look through the main telescope. 

But now we are puzzled. T Cephei is 
marked so plainly on its chart that we 
certainly expected to see our three tri- 
angle stars and T Cephei as well, or four 
bright stars in total, but we only see 
three stars. Can we have made a mistake? 
No — we check again starting from Beta 
Cephei and arrive again at our little tri- 
angular asterism. Then we suddenly re- 
member that, since T is a variable star, it 
may not be bright, but may be faint. We 
put in a slightly higher-power eyepiece, 
say 40x. Sure enough, after careful 
scrutiny we see a faint star in the location 
where T ought to be. Can it be T? We 
notice a 101-magnitude (10.1) and a 105- 
magnitude (10.5) star on our T Cephei 
“d” chart (reproduced here), one lying on 
either side of where T ought to be. If 
we can see these in the sky, and if the 





The central portion of the AAVSO “d” chart for T Cephei, reproduced to 
original scale, but with some additions from the margins of the original chart. 
The co-ordinates are centered on the star, and the heavy square is half a degree 
on its sides. The variable star is encircled, as also on the back-cover chart. 
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Coated Astronomical Objective 
3% inch by 50-inch focal length, air spaced, 
in black anodized duraluminum barrel. 


eIndividually hand corrected and figurede 
Price $62.00 


Dioptric Engineering Laboratories 
47 West 56th St., New York 19, N. Y. 


HARD BER-AL COATING 


Our exclusive high-reflectivity BER-AL 
coatings are free from chromium and they 
are not overcoated with fluorides or quartz. 
They can be removed easily, when desired, 
without harm to the glass surface below. 
Prices for BER-AL coatings, f.o.b. Chicago, 
are: $2.50 for 6” diameter mirrors, $3.50 
for 8”, $5.00 for 10”, and $8.00 for 1214”. 
Larger sizes up to 24” diameter on request. 
LEROY M. E. CLAUSING 


4544 N. Western Ave. Chicago 25, Ill. 


SCOPE OWNERS! 
SATISFIED AS IS? 


You'll never know what you are miss- 
ing in astonishingly increased per- 
formances of your telescope, sharper 
images at higher powers, with un- 
restricted illumination and field, until 
you send for free 13-page symposium 
on the Goodwin Barlow lens! Sent 
on receipt of long self-addressed en- 
velope bearing three 3c stamps re- 
turn postage. 


FRANK GOODWIN 
345 Belden West, Chicago 14, Illinois 
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P“—“EVERYTHING FOR THE AMATEUR | 


TELESCOPE MAKER 


KITS 6” ... $5.50 up; Pyrex, 6” ... $7.50 up. 


Other sizes in proportion. 
Superior Reflecting Surface, Fine Finish. 


ALUMINIZING 


Will not Peel or Blister. Low Prices. 
Mirrors Prisms Send for 
Tested Eyepieces ree 
Free Accessories Catalog } 
MONEY BACK GUARANTEE 
| 


Precision Optical Supply Co. 


| 1001 E. 163rd St., New York 59, N. Y.. 





* Microscopes * Telescopes 
* Field Glasses * Binoculars 
WE BUY, SELL, EXCHANGE 
OPTICAL AND SCIENTIFIC 
INSTRUMENTS 


W A E L D | 10 Maiden Lane 








New York City 
BEekman 3-5393 























SKY-GAZERS EXCHANGE © 


Classified advertising costs 10 cents a word, 
including address; minimum charge $2.50 per 
ad. Remittance must accompany order. Inser- 
tion is guaranteed only on copy received by the 
first of the month preceding month of issue; | 
otherwise, insertion will be made in next avail- 
able issue. We cannot acknowledge classified 
ad orders. Write Ad Dept., Sky and Telescope, | 
Harvard Observatory, Cambridge 38, Mass. | 


NORTON’S “Star Atlas and Reference Handbook,” | 
latest edition, 1950, $5.25 postpaid. “Atlas | 
Celeste,” International Astronomical Union’s | 
official star atlas to magnitude 6.0, $2.55. | 
“Bonner Durchmusterung” still in print; ask | 
for information. Herbert A. Luft, 42-10 82nd | 
St., Elmhurst, N. Y. 





BARLOW LENS: Send stamped return long om | 
velope with 9c postage for free truly astounding | 
13-page educational information as to how the | 
Goodwin Barlow can _ greatly’ improve your | 
telescope images and magnifications. F. 
win, 345 Belden Ave., Chicago 14, IIl. | 

| 





TELESCOPE-MAKING SUPPLIES. Mirror mak- 
ing kits. Accessories of professional quality. 
Everything necessary for the home builder. 
Short-focus, achromatic coated Barlow lens of 
superb quality, as used by such noted observers 
as Cragg, Cave, Haas, Tombaugh, and others, 
$16.00 postpaid. Send for price list. Telescopics 
(H. L, Freeman), 85344 W. 57th St., Los An- 
geles 37, Calif. 


SELLING: Entire collection of astronomical 
books, magazines, etc., at loss. Free price list. 
6” pyrex mirror partly ground, tool, abrasives, 
ATM book, for $7.00. George Zipay, Box 221, 
Dover, N. J. 


NEW: Mirrors, non-aluminized—f/4, f/5, f/6, 
f/7; 6” pyrex $35.00, hard glass $25.00; 10” 
pyrex $85.00, hard glass $65.00. Guaranteed. 
Astronoscope Laboratories, 71-12 35 Ave., Jack- 
son Heights, N. Y 


A METEORITE from Meteor Crater in Arizona, 
guaranteed genuine, will be sent together with 
an interesting, fully illustrated book on meteor- 
ites, postpaid, 60c. Another book, also illus- 
trated, setting forth a theory on the origin of 
tektites, will be sent, postpaid, 50c. Both books 
and imeteorite, $1.00 postpaid. Michael Robins, 

5046 Glenwood, Chicago 40, III. 


FOR SALE: 10” aluminized pyrex parabolic mir- 
ror, f/8. Excellent figure, good polish; satis- 
faction guaranteed. $120.00. J. Labrecque, 370 
Bessercr, Ottawa, Canada. 








LUMINESCENT Star Charts: glow brightly in 
dark. See December advertisement, page 40, for 
details. Wilmot Luminescent Art Co., 4859 
Coliege View Ave., Los Angeles 41, Cal‘*, 





star that we suspect is T lies in the right 
relation to them, then our identification is 
certain. We do see them in the sky and 
their relative positions are correct. We 
check again, comparing the sky against 
our T Cephei variable star chart, for this 
is our first variable star, and finally be- 
come convinced that we have cornered T. 

This same general method can be used 
to locate any variable star, but it must 
not be supposed that this process is easy 
at first. The first variable I ever ob- 
served, 052404 S Orionis, took me an hour 
to locate. Now it would take me but a 
few seconds for I am familiar with its 
field. However, nowadays I can locate 
and observe a star totally new to me in 
about six minutes. 

Certain difficulties will arise. Until we 
get used to our own instrument, we will 
not have any idea how bright stars will 
appear. For instance, we cannot tell from 
looking at our charts how bright the 67- 
magnitude star near T Cephei will appear 
in our finder or our main telescope. Will 
it look like Sirius to the naked eye, or 
more like Polaris? (Probably even fainter 
than the latter.) 

We have no idea of the scale of size 
of asterisms in the sky. Are those three 
stars we see forming a triangle on the 
“b” chart of T Cephei close together when 
seen in the finder or far apart? (The 
answer probably is that they will seem 
about one quarter as big as the bowl of 
the Big Dipper does to our eye.) 

When we move from the finder to the 
main telescope can we see all the asterism 
we are looking for, or half of it, or only 
one star of it, or on the other hand does 
it occupy only a small area in the field of 
view? (Probably we can only just take 
in the entire asterism in our field of view 
at 40x, and when we move the telescope 
so as to center it on T Cephei we will only 
see the two nearest members of the tri- 
angle.) 

Only experience with our own instru- 
ment can give us a sense of judgment in 
these matters. Moreover the eye must be 
trained to see faint stars. S Orionis, the 
first variable star that I ever observed 
with my 6-inch refractor, was then of mag- 
nitude 10.2, and I found it difficult to see. 
I could see a 13.2-magnitude star now 
with greater ease. 

In our next installment we shall con- 
tinue this discussion, opening with a con- 
sideration of orientation problems. 

DAVID W. ROSEBRUGH 
79 Waterville St. 
Waterbury 10, Conn. 





VARIABLE STAR MAXIMA 


January 1, S Sculptoris, 6.8, 001032; 3, 
W Andromedae, 7.5, 021143a; 6, T Cen- 
tauri, 6.1, 133633; 9, R Carinae, 4.6, 092962; 
16, U Ceti, 7.5, 022813; 20, T Aquarii, 7.9, 
204405; 22, R Sagittarii, 7.2, 191019. Feb- 
ruary 2, R Normae, 7.2, 152849; 10, RR 
Scorpii, 6.0, 165030a. 


These predictions of variable star maxima are 
by the AAVSO. Only stars are included whose 
mean maximum magnitudes are brighter than 
magnitude 8.0. Some, but not all of them, are 
nearly as bright as maximum two or three weeks 
before and after the dates for maximum. The 
data given include, in order, the day of the month 
near which the maximum should occur, the star 
name, the predicted magnitude, and the star des- 
ignation number, which gives the rough right 
ascension (first four figures) and declination (bold 
face if southern). 
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SATURN’S SATELLITES 


EVEN of Saturn’s satellites may be 

viewed in a 6-inch reflecting telescope. 
This year the planes of the seven inner 
moons are nearly edge on, therefore no 
diagram need be shown: their orbits ap- 
pear as straight lines in the equatorial 
plane of the planet. 


Synodic Mean 

Satellite Period Magnitude  Dis- 
days hours tance 

Mimas 0 22.6 v8 | yj 
Enceladus 1 89 11.6 34” 
Tethys 1 283 10.5 43” 
Dione 2 7G 10.7 55” 
Rhea 4 12.5 10.0 76” 
Titan 15 «23.3 8.3 177" 
Hyperion 21 76 13.0 214” 
Iapetus 79 22.1 10.1-11.9 515” 
Phoebe 523 ° 15.6 14.5 1870” 


For the first five satellites listed below 
the times given are for eastern elongation 
only, every eighth one for Mimas, Encela- 
dus, and Tethys, and every fourth one for 
Dione and Rhea. For Titan and Iapetus 
the configurations around the orbit are 
given: E, eastern elongation; I, inferior 
conjunction; W, western elongation, and 
S, superior conjunction. The month is 
given, then the day and the hour in tenths, 
Universal time. For instance, for Titan 
the first event is an inferior conjunction 
with Saturn occurring on January Ist at 
16°.2 UT. The brightness of Iapetus is 
variable; compare it with the other satel- 
lites. 


Mimas. January: 0, 3.4; 7, 16.4; 15, 5.3; 
22, 18.3; 30, 7.2. February: 6, 20.1; 14, 
9.0. 

Enceladus. January: 0, 14.8; 11, 13.8; 22, 
12.8. February: 2, 11.9; 13, 10.9. 

Tethys. January: 0, 1.1; 15, 3.6; 30, 6.0. 
February: 14, 8.4. 

Dione. January: 1, 14.5; 12, 13.2; 23, 
11.9. February: 3, 10.6; 14, 9.3. 

Rhea. January: 1, 8.3; 19, 10.0. Febru- 
ary:6, 4155. 

Titan. January: I, 1, 16.2; W, 5, 16.6; 
S, 9, 21.3; E, 13, 20.2; I, 17, 14.9; W, 21, 
15.3; S, 25, 19.9; E, 29, 18.6. February: 
I, 2, 13.3; W, 6, 13.5; S, 10, 18.0. 

Iapetus. January: I, 1, 15.6; W, 20, 18.0. 
February: S, 10, 3.0. 





QUADRANTID METEORS 


One of the better annual meteor show- 
ers, but little known and poorly observed 
in the United States, makes its appear- 
ance this month. The Quadrantids come 
to maximum on January 3rd, with a pre- 
dicted rate of 40 meteors per hour under 
good circumstances. Rather favorable 
conditions, excepting weather, prevail with 
the moon past last quarter. The radiant 
is at 230°, +52°, in northern Bootes; the 
meteors are of medium speed. B®: 





BOUND VOLUMES 

We are closing out our stock of 
bound volumes at the cost price of 
$5.50 per volume postpaid. Only Vol- 
umes V and VI are available. These 
are for the years 1945-46 and 1946-47, 
respectively. Please remit with your 
order. 
SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, Mass. 














THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month or for other dates shown. 


Mercury enters the morning sky on the 
opening day of 1951 as it passes inferior 
conjunction with the sun. In 22 days, 
Mercury recedes from the sun in the sky 
to a distance of 24° 31’, at greatest west- 
ern elongation on January 23rd. At that 
time, the planet rises 1% hours before 
sunrise and it is of zero magnitude. Mer- 
cury may be watched from about Jan- 
uary 10th through the first week of Feb- 
ruary. 

Venus, moving slowly eastward from 
the sun in the evening sky, sets about 
one hour after the sun; thus, it is observ- 
able only in the twilight, its magnitude 
—3. In a telescope the planetary disk is 
10” in diameter and nearly circular, 97 
per cent illuminated. In early February, 
Venus is occulted for observers in the 
United States, as described elsewhere in 
this department. 


Mars’ setting time remains nearly con- 
stant at about 7:25 p.m. local time, as 
shown by the Graphic Time Table of the 
Heavens on page 66. It must be searched 
for carefully, as it is of the 2nd magnitude. 
It has a close conjunction with Jupiter 
on February 7th, about 19" Universal time. 
Before then, it will seem to be squeezed 
between Venus and Jupiter. 

Jupiter, setting four hours after the sun 
on January Ist, sets only 2% hours after 
sunset on the 31st. The planet, located in 
Aquarius, slightly exceeds Sirius in bright- 
ness. On the evening of January 10-11, 
the three-day-old moon will be just west 
of Jupiter. 

Saturn is the lone naked-eye planet 
visible in the midnight sky. This situation 
will not be altered for some months. Lo- 
cated roughly three fifths of the way 
along the ecliptic from Regulus in Leo to 
Spica in Virgo, Saturn moves slowly 


UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are Greenwich 
civil or Universal time, unless otherwise noted. 
This is 24-hour time, from midnight to midnight: 
times greater than 12:00 are p.m. Subtract the 
following hours to convert to standard times in 
the United States: EST, 5; CST, 6; MST. 7: 
PST, 8. If necessary, add 24 hours to the UT be- 
fore subtracting, and the result is your standard 
cme on the day precedmg the Greenwich date 
shown. 





eastward until January 13th, when it is 
stationary at the beginning of its retro- 
grade motion. 

The ring system now shows its northern 
face, but only inclined 4°.2 to our line of 
sight. Its apparent dimensions are now 
41” major and 3”.1 minor axis, with the 
planetary disk of 16”.5 polar diameter on 
the 15th. 

Uranus will be above the horizon all 
night, observable with slight optical aid. 
It is 6th magnitude, and is about two de- 
grees northeast of Mu Geminorum, mov- 
ing slowly westward. 

Neptune comes to western quadrature 
with the sun on January 10th, hence it 
may be found during the latter half of 
the night. Its position on the 15th is at 
right ascension 13" 14™.6, declination —6° 
8’, and it is of the 8th magnitude. E. O. 





JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the GCT given. The motion of 
each satellite is from the dot to the number desig- 
nating it. Transits of satellites over Jupiter’s disk 
are shown by open circles at the left, and eclipses 
and occultations by black disks at the right. Re- 
produced from the American Ephemeris and Nauti- 
cal Almanac. 





Configurations at 0* 0* for an Inverting Telescope 
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PHASES OF THE MOON 


Last quarter’ 20.5 6..56 January 1, 5:11 
N@€WMOOH .... «cess January 7, 20:10 
Pirst qdarter .....4.. January 15, 0:23 
POM m0GW <<. 005 cence January 23, 4:47 
Last Gudatter ....6c.% January 30, 15:13 
New Moon ......... February 6, 7:54 
January Distance Diameter 

Perigee 6, 13" 223,400 mi. 33’ 14” 
252,000 mi. 29’ 28” 


Apogee 18, 14° 
PREDICTIONS OF 
BRIGHT ASTEROID POSITIONS 


No. 20 Massalia Mag. 8.4 
h m bs : 

Jan. 14 10 02.6 +10 49 
24 9 57.1 Fil 16 
Feb. 3 9 48.9 +11 58 
13 9 39.4 +12 48 

23 9 30.1 +13 38 
Mar. 5 > 225 +14 20 
No. 28 Bellona Mag. 9.2 
h m ° , 

Jan. 24 10 01.1 Fid Zi 
Feb. 3 9 54.7 Fil 43 
13 9 47.0 13. 14 

23 9 39.2 +14 44 
Mar. 5 9 IZA +16 05 
15 9 27.6 +i7 16 

No. 13 Egeria Mag. 9.4 
h m . . 

Jan. 14 10 04.0 +40 27 
24 9 56.4 +41 57 
Feb. 3 9 45.9 +43 07 
3 9 33.9 +43 43 

a 9 22.3 +43 42 
Mar. 5 9 12.9 +43 05 


The above are predicted positions in right as- 
cension and declination for the epoch 1951.0, for 
04 Universal time. The magnitude is that expected 
at opposition. In each case the motion of the 
asteroid is retrograde. The two-page ephemeris 
of bright minor planets from which this data was 
taken is available to all amateur astronomers in 
exchange for a self-addressed stamped envelope. 
Address your request to the Cincinnati Observa- 
tory, Cincinnati 8, Ohio. The complete 1951 
asteroid ephemeris volume is for sale to amateurs 
at $1.08 postpaid from the same observatory, 
which is the International Astronomical Union's 
Minor Planet Center. 





THE INDEX TO VOLUME IX 
of Sky and Telescope is now available. 
This and the indexes to previous vol- 
umes cost 35 cents each, in coin or 
stamps, or included in the payment of 
the renewal of your subscription. 


SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 
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FEBRUARY VENUS OCCULTATION 
BEAUTIFUL CONFIGURATION 


of moon and planets occurs on the 
evening of February 7-8, 1951, when our 
satellite occults Venus while Mars and 
Jupiter are near mutual conjunction four 
degrees above them. All will be easily 
in view within the field of a prism binocu- 
lar, while the earthshine on the crescent 
moon (about 40 hours old) will further 
enhance the spectacle. 

The occultation will be visible over 
most of the United States, but where this 
is not the case the conjunction will be 
exceedingly close. In general, the region 
where the planet will at no time be hidden 
is the southeastern part of the country. 

Conditions are most favorable in the 
vicinity of the Great Lakes where all or 
part of the occultation takes place during 
In the West, the entire 


twilight hours. 
On ac- 


phenomenon occurs in daylight. 
count of the great brilliancy of Venus, it 
should be visible to the naked eye even 
when the sun is above the horizon. How- 
ever, the small elongation of the planet 
will make it harder to see at that time 
than at a later season, so that slight optical 
aid is recommended for observers in the 
West. 

The accompanying map is similar to the 
ones of solar eclipses which are familiar 
to all. The line of grazing contact is the 
southern limit of visibility of the occulta- 
tion, while the central line shows where 
the planet will pass behind the center of 
the moon's disk. 

A solid loop that meets the line of graz- 


ing contact in Kentucky shows where 
Venus will appear on the lunar limb at 
sunset. At the point of tangency, “im- 
mersion” and “emersion” at sunset will 
take place simultaneously. Along the 


eastern arm it is immersion, but on the 
western it is emersion, that occurs with 
the sun on the horizon. Within the loop 
(shaded) immersion takes place in day- 
light, but emersion does not come until 
twilight has begun to fade. 

Observers east of the loop are most 
favored because the entire occultation 
takes place after sunset. In most of Maine, 
the moon will set with Venus behind its 
disk. A solid line in the extreme North- 
east shows where emersion occurs with the 
planet on the horizon. Predictions in 
the American Ephemeris and Nautical 
Almanac suggest that this line is west of 
station A, since for that point it is stated 
that emersion takes place below the hori- 
zon. Perhaps this is the result of neglect 
of the effect of atmospheric refraction. 
Taking this into account, the writer pre- 
dicts that emersion at station A comes at 
23:36 UT and that the planet will not 
set until 23:53 UT. 

There is a narrow wedge-shaped zone in 
Maine, New Hampshire, and Quebec, 
where emersion takes place after evening 

has ended. Other curves show 
immersion or emersion occur at 


twilight 
where 
specified hours. 

Data for the map were determined by a 
combination of trigonometric and graphi- 
cal computation, The apparent positions 
of the moon at certain stations at three 
times, taken at half-hour intervals, were 
calculated according to the method out- 
lined on pages 307-8 in the October, 1950, 
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issue of Sky and Telescope. These were 
located at five-degree intervals along the 
four standard meridians of longitude: 75°, 
90°, 105°, and 120° west. The times of 
immersion and emersion at these stations 
were then found from diagrams similar to 
Figs. 3 and 4 on page 308. Then a sys- 
tem of graphical interpolation and extra- 
polation was used to locate points on the 
various curves on the map. Finally, 
smooth curves were drawn through the 
points. 

An added attraction on February 7th 
will be the proximity of Mars and Jupiter 
above Venus and the moon. The two will 
be within half a lunar diameter of each 
other, and will themselves be occulted by 
our satellite a few hours later. In fact, 
in certain regions, the two superior planets 


will be simultaneously hidden by the 
earth’s satellite; this will be seen best 
in the Pacific Ocean. On the West 


Coast, the moon will stand nearly midway 
between Venus and Jupiter during late 


twilight. 


A small telescope will reveal all four of 
Jupiter’s bright satellites east of the planet 
in numerical order of their distance from 
it. In the East, the first satellite will be 
seen to reappear from eclipse. This comes 
at 23:39 UT which, by coincidence, is the 
time of emersion of Venus at the writer’s 
local station in Rochester, N. Y. Shortly 
afterward, the first two moons will pass 
each other. Then at 2:11 on February 
8th, observers in the West may see the 
second moon begin to transit Jupiter’s 
disk. 

An occultation of Venus is a marvelous 
sight in its own right, but to have it take 
place on the same evening as the occulta- 
tion of two other planets is something of 
a rarity. The most recent occasion on 
which anything approaching this occurred 
came in December, 1933, when Venus and 
Saturn were both occulted on a single 
evening in the western Pacific. 

PAUL W. STEVENS 
2322 Westfall Rd. 
Rochester 18, N. Y. 





OCCULTATION PREDICTIONS 


January 16-17 Epsilon Arietis m 4.6, 
2:56.4 +21-08.7, 9, Im: A 23:47.3 —0.5 
a0) Lisa OLB: «5. 14.0802) encores 
—0.6 +3.6 16. Em: A 0:44.8 —2.8 —1.9 
290; C 0:36.6 —3.0 —1.0 282. 


January 17-18 17 Tauri 3.8, 3:42.0 
+ 23-57.7, 10, Im: A 20:33.2 —0.5 +1.8 
693°C 20:25.2 —O:3 +17 68; Ea: A 
ZL438 —O08 72.1 239; C° 28:33:1 —06 
+2.0 239, 

January 17-18 20 Tauri 4.0, 3:42.9 


+ 24-13.0, 10, Im: A 21:19.8 —0.2 +2.6 36; 
C 21:10.1 0.0 +2.5 36. Em: A 22:27.2 
17 1.1 270 C 223156 16 +12 270: 

January 17-18 Eta Tauri, Alcyone 3.0, 


3:44.6 +23-57.3, 10, Im: D 22:10.4 ... 
135; B 214469 —12.3 +07 113. im: DB 
DESO vce kes AVS ER Eee OS aa 
194. 


January 20-21 49 Aurigae 5.0, 6:32.1 
+ 28-03.7, 13, Im: A 2:33.8 —2.1 +2.5 56; 
B 2:408 —19: +38 41: ¢ 2172 —20 
+1.7 69; D 2:24.4 —1.6 +3.2 48; E 1:57.8 

1.1 ot27 S40°F 1531.6 —h1 416762 
1408 oa saw SO SEMA Siae7 1 
—£4 o17; © 3:41:33 —22 —L6 306558 
$08.4 —2.3 —1.2 30599 2:54:5 22:05 
276; T2-2208.1 ..... <<. 304 

February 7-8 Venus —3.3, 22:44 —9-36, 
2, Im: A 23:13.4 129; B 23:00.4 


76 Sky AND TELESCOPE, January, 1951 


=10 —2.7 106343) 22:58:81.3: 32:8: 107- 
BE. .22:49.3 —2.0 2:3 102:°G@ 22:15:5 —0:8 
“0:8°32 5 21::52:7 LB 4-1-2580; 5 2207.1 
—0.6 1.4 20. Em: D°23:40:7° 0:3 --24 
184; E 23:36.1 +0.3 +2.4 183; G 23:29.2 
12 06-2513 233196 kz 1.0 222: 
1 233168 1.7 06 262. 


For standard stations in the United States and 
Canada, for stars of magnitude 5.0 or brighter, 
data from the American Ephemeris and the 
British Nautical Almanac are given here, as fol- 
lows: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes, decli- 
nation in degrees and minutes, moon’s age in days, 
immersion or emersion; standard station designa- 
tion, UT, a and b quantities in minutes, position 
angle on the moon’s limb; the same data for each 
standard station westward. 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude, respective- 
ly, enabling computations of fairly accurate times 
for one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Universal time to your standard time. 

Longitudes and latitudes of standard stations 
are: 

A +72°.5, +42°.5 

B +73°.6, +45°.6 

C +77°.1, +38°.9 G +114°.0, +50°.9 

D +79°.4, +43°.7 H +120°.0, +36°.0 

I +123°.i1, +49°.5 


E +91°.0, +40°.0 
F +98°.0, +31°.0 


State 
ALABAMA 
ARIZONA 
CALIFORNIA 


COLORADO 
CONNECTICUT 


DIST. COL. 
FLORIDA 


GEORGIA 
ILLINOIS 


INDIANA 
KANSAS 
KENTUCKY 


LOUISIANA 
MAINE 
MASSACHUSETTS 


MICHIGAN 


MINNESOTA 


MISSOURI 


NEVADA 
NEW JERSEY 


NEW YORK 


N. CAROLINA 


OHIO 


OREGON 
PENNSYLVANIA 


RHODE ISLAND 
S. CAROLINA 
TENNESSEE 


TEXAS 


UTAH 
VERMONT 
VIRGINIA 


WASHINGTON 


WISCONSIN 


HERE AND THERE WITH AMATEURS 


*Members receive Sky and Telescope as a privilege of membership. {Member organizations of the Astronomical League. 


City 
Gadsden 
Phoenix 
Los Angeles 
Norwalk 
Oakland 
Palo Alto 
Sacramento 
San Diego 
San Diego 
Denver 
Middletown 

ew Haven 
Norwalk 
Stamford 


Washington 


Daytona Beach 


Jacksonville 
Key West 
Miami 
Atlanta 
Chicago 
Geneva 
Moline 
Indianapolis 
Topeka 
Wichita 
Louisville 
Owensboro 
New Orleans 
Portland 
Cambridge 
Cambridge 
Springfield 
Worcester 
Ann Arbor 
Battle Creek 
Detroit 
Detroit 
Kalamazoo 
Lansing 
Pontiac 
Duluth 
Minneapolis 
St. Paul 
Fayette 
Kansas City 
St. Louis 
Reno 
Caldwell 
Jersey City 
Teaneck 
Buffalo 
New York 
New York 
Rochester 
Schenectady 
Troy 

Utica 
Wantagh 
Greensboro 
Raleigh 
Winston-Salem 
Akron 
Cincinnati 
Cincinnati 
Cleveland 
Columbus 
Dayton 
Lorain-Elyria 
Toledo 
Warren 
Youngstown 
Portland 
Portland 
Beaver 
Philadelphia 
Philadelphia 
Pittsburgh 
Providence 
Columbia 


Chattanooga 
Nashville 
Dallas 

Ft. Worth 
Houston 
Port Arthur 


Salt Lake City 


Springfield 
Norfolk 
Richmond 
Spokane 
Tacoma 
Yakima 
Beloit 
Madison 
Milwaukee 


Organization 
Ala. A.A. 
*Phoenix Obs. 
L.A.A.S. 
*Excelsior Tel. Club 
*Eastbay A.S. 
*Peninsula A.S. 
*Sac. Val. A.S. 
Ast. Soe. of S.D. 
A.T.M. Ast. Club 
*Am. Tel. Cl. 
Centr. Conn. A.A. 
7A.S. of New Haven 
Norwalk A.S. 
Stam. Museum A.A. 


Ass’n. 


7Nat’l. Cap. Ast’mers 
D. ¥ Stargazers 
*J.A 


+Key ‘wen A.C. 
South’n Cross A.S. 
Atlanta Ast’mers 
7*Burnham A.S. 
*Fox Valley A.S. 
7*Popular A.C. 
jIndiana A.S. 
*Topeka A.A.S. 
f*Wichita A.S. 
7L’ville A.S. 
7*Owensboro A. C, 
A.S. of N.O. 
7A.S. of Maine 
7*Bond A.C. 
+*A.T.M.s of Boston 
7*S’field Stars 
7*Aldrich A.S. 
tAnn Arbor A.A.A. 
7B. C. A.A. Club 
7*Detroit A.S. 
7*N.W. Detroit A.S. 
+Kalamazoo A.A.A. 
7*Lansing A.A. 
7*Pontiac A.A.A. 
7*Darling A.C. 
M’polis A.C. 
Paul Tel. Club 
7*Central Mo. A.A. 
f*A.A. & T.M.s 
7St. Louis A.A.S. 
A.S. of Nev. 
West Essex A.A. 
fRevere Boys Club 
7Bergen Co. A.S. 


7*A.T.M.s & Observers 


*A.A.A, 
jJunior A.C, 
fRochester A.C. 
7S’tady A.C. 
*Renss. Ap. 
f*Utica A.A.S. 
Long Island A.S. 
7*Greensboro A.C. 
yAstronomical Soc. 
+*Forsyth A.S. 
*A.C. of Akron 
*Cin. A.A. 
*Cin. A.S. 
¢Cleveland A.S. 
*Columbus A.S. 
A.T.M.s of Dayton 
*Black River A.S. 
Toledo Ast. Club 
+Mahoning Val. A.S. 
*Y’town A.C. 
7*Portland A.S. 
+A.T.M. & Observers 


oo. A A.A.A. 
7A. ¥.3. 
Liitteubouns A.S. 
7*A.A.A. of P’burgh 
Skyscrapers, Inc. 
North’n Cross A.S. 
*Barnard A.S. 
*Barnard A.S. 
7Texas A.S. 
7*Ft. Worth A.S. 
Houston A.S. 
+*Port Arthur A.C. 
7*A.S. of Utah 
Springfield T.M.s 
7*A.A.S. of Norfolk 
7Richmond A.S. 
*A.T.M.s of Spokane 
Tacoma A.A. 
7*Yak. Am. Ast’mers 
Beloit A.T.M.s Club 
+Madison A.S. 
+*Milw. A.S. 
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:00, 
:00, 


700, 
» Pri. 


700, 


:30, 
700, 
:00, 
200, 


:00, 
:00, 
300, 
715, 
:00 
380, 
:00, 


:30, 


:00, 
00, 
00, 
700, 


:00, 


, Alt. 
» Ist 


, Alt. 
, 2nd Mon. 
, Alt. Tue. 


Time 
1st Thu. 
Ist, 3rd Tue. 


2nd Tue. 
Thu. 


» Ist Sat. 


Ist Fri. 
Ist Tue., 
1st Fri. 


, 2nd, 4th Mon. 


2nd, 4th Mon. 


» Ist Tue. 


4th Sat. 
Last Fri. 
8rd_ Fri. 
Ist Sat. 
Mon. 
Ist, 38rd Mon. 
ed. 
Every Fri. 
2nd Fri. 


, 2nd Tue. 


Ist Tue. 
Wed. 


1st Sun. 


, 2nd Mon. 
» Ist Wed. 
» Ist Tue. 
, 3rd Sat. 


Last Wed. 
2nd Fri. 


5, Ist Thu. 


2nd Thu. 


,» 2nd Wed. 

, Ist, 3rd Tue. 
, 2nd Mon. 

, 2nd Fri. 


2nd Sun. 


» Ist Tue. 


Sat 


Ist, 38rd Wed. 
, 38rd Sun. 
, I[st, 3rd Fri. 


Ist, 3rd Wed. 


, 2nd, 4th Wed. 
» Last Sat. 


4th Sat. 


8rd or 4th Sat. 


4th Wed. 
2nd Mon. 
Mon., Tue. 
2nd Wed. 


, Ist, 3rd Wed. 
» Ist Wed. 


4th Fri. 
Fri. 


4th Tue. 


, Sat. 


Ist Thu. 


Last Fri. 
2nd Fri. 
Various 

3rd Wed. 


days 


Last Tue. 
8rd Sat. 
2nd Mon. 
3rd Tue. 
» Thu. 

Ist Fri. 
1st Mon. 
2nd Tue. 
4th Tue. 
8rd_ Fri. 
2nd Fri. 
2nd Fri. 
Mon. or Wed. 
Every Mon. 
8rd_ Fri. 
2nd Thu. 
4th Mon. 
, 4th Fri. 
Last Fri. 
2nd Tue. 
2nd Fri. 
Ist Sat. 


2nd, 4th Thu. 
Ist Tue. 


lst Mon. 
2nd Mon. 
Alt. Thu. 
2nd Wed. 
2nd Mon. 


bi-mon. 


Meeting Place 
Ala. Power Audit. 
Phoenix College 
Griffith Obs. 
Excelsior Union H.S. 
Chabot Obs. 
Community Center 
Sacramento College 
504 Electric Bldg. 
3121 Hawthorn St. 
Chamberlin Obs. 
Van Vieck Obs. 

320 York St. 

Private houses 
Stamford Museum 
Comm. Dept. Audit. 
105 N. Halifax Ave. 
Private homes 
Private homes 

M. B. Lib. Grounds 
Agnes Scott College 
Chi. Acad. of Sci. 
Geneva City Hall 
Sky Ridge Obs. 
Riley Library 
Topeka H.S. 

Univ. of Louisville 
Public Library 
Cunningham Obs. 
Private homes 
Harvard Obs. 
Harvard Obs. 

Private homes 

Mus. Natural Hist. 
U. of Mich. Obs 
Kingman Museum 
Wayne U., State Hall 
Redford H. S. 
Private homes 
Technical H. S. 
Cranbrook Inst. 
Darling Obs. 
Public Library 
Macalester Coll. 
Morrison Obs. 
Private homes 
Inst. of Tech., St. 
Univ. of Nevada 
Caldwell Mun. Bldg. 
Gregory Mem. Obs 
Obs., 107 Cranfecd: Pl. 
Mus. of Science 
Amer. Mus. Nat. Hist. 
Amer. Mus. Nat. Hist. 
Rochester Museum 
Schenectady Museum 
Sage Lab., R.P.I. 
Proctor Inst. 

Private homes 
Woman’s Coll., U.N.C. 
N. C. State Coll. 
Private homes 
Beth.-Luth. Church 
Cincinnati Obs. 

5556 Raceview Ave. 
Warner & Swasey Obs. 
MeMillin Obs. 
Private homes 
Clearview School 
Univ. of Toledo Obs. 
Private homes 
Homestead Pk. Pav'n. 
Planetarium 

Mus. of Sci. and Ind. 
Com’y Bldg., Tamaqui 
Franklin Institute 
Morgan Physics, 
Buhl Planetarium 
Ladd Observatory 
Melton Observatory 
Jones Observatory 
Vanderbilt Univ. 


Various auditoriums 
Texas Christian U. 
Mus. Nat. Hist. Annex 
Private homes 

City and County Bldg. 
Stellafane 


Museum of Arts 
Builders Exchange 
Coll. of Puget Sd. 
Cha. of Comm. Bldg. 
YMCA Bldg. 
Washburn Obs. 
Public Museum 


January, 1951, 


L. U. 


U. Pa. 


Communicate With 
Brent L. Harrell, 1176W or 55 
Paul E. Griffin, 1708 S. 3rd St. 
= L. Freeman, 85314 W. 57 St. 
Geo. F. Joyner, 12008 E. Sproul St. 
Miss A. Roemer, 1556 Everett, Alameda 
Mrs. D. Rossiter, § 22 Roble Ave., Menlo Pk. 
Mrs. Helen Schopke, 3111 12th Ave. (17) 
W. T. Skilling, 3140 Sixth Ave. 
G. A. Sharpe, 4477 Muir, Bayview 3757 
W. E. Johnson, 264 S. Gilpin St. 
Walter Fellows, Middle Haddam 
Mrs. Helen Velardi, 437 Wash., N’th Haven 
Mrs. A. Hamilton, 4 Union Pk., 6-5947 
Thomas J. Page, 52 Frank St. 
Janet Perkins, 2141 Eye St. NW (7), RE 7676 
Wm. T. Thomas, 105 N. Halifax 
E. L. Rowland, Jr., 442 St. James Bldg. 
W. M. Whitley, 1307 Div. St., 724-R 
A. P. Smith, Jr., 426 S.W. 26 Rd. 
W. H. Close, 225 Forkner Dr., Decatur 
Wm. Callum, 14385 Winona St. 
Joseph Zoda, 501 S. 6th St., St. Charles 
Carl H. Gamble, 3201 Coaltown Rd. 
Clark B. Hicks, 305 Ruckle S 
Miss N. Utschen, 1607 Wayne Ave. 
Dollie Ratcliff, 801 Maple, 2-1822 
B. F. Kubaugh, 621 34th St. 
Hermann Batt, 1507 Hathaway St. 
Dr. J. Adair Lyon, 1210 Broadway 
H. Harris, 27 Victory Ave., S. Portland 
C. A. Federer, Jr., Harvard Observatory 
H. Smith, 26 Kingman St., Weymouth, 9-3438-R 
F. D. Korkosz, Mus. Nat. Hist., 2-4317 
Ralph A. Wright, 4 Mason St. 
Stewart W. Taylor, 1106 Birk Ave. 
Mrs. W. V. Eichenlaub, 47 Everett St. 
E. R. Phelps, Wayne University 
John W. Broxholm, 21412 Pickford 
Mrs. G. Negrevski, 2218 Amherst, 31482 
Mrs. T. A. Louden, 940 Bensch St. (14) 
Mrs. M. Chircop, 147 Prospect St., 21455 
Mrs. A. Lynch, 1911 Wisconsin, Superior, Wis. 
Jane Simmer, 2406 Clinton Ave. S. 





Mrs. H. Wolcott, 1705 Scheffer Ave. (5) 
R. C. Maag, 611 Bluff St., Fulton 
Reginald Miller, Merriam, Kans. 


501 E. Pacific, Webster Groves 19 
University of Nevada 
D. C. Smith, 19 Francisco Ave., W. 
Enos F. Jones, 339 Wayne St. 

J. M. Stofan, 332 Herrick 

Dr. F. S. Jones, 83 Briarcliffe, Cheektowaga 
G. V. Plachy, Hayden Plan., EN 2-8500 

J. Rothschild, Hayden Plan., EN 2-8500 


S. O'Byrne, 
E. W. Harris, 
Caldwell 


H. O. Woodard, 485 Hayward Ave. (9) 
C. E. Johnson, 102 State St. 

S. J. Lukasik, 31 Belle Ave. 

John Zimm, 239 Thieme PI. 

A. R. Luechinger, Seaford Ave., 1571 


Z. V. Conyers, 210 W. Fisher Ave. 

Campen, Jr., Physics Dept. 

Kenneth Shepherd, 1339 W. 4th St. 

Mrs. R. J. Couts, 878 Kennebec Ave. 

Robert Berkmeier, 2432 Ohio Ave. 

John Dann, 3318 ss Dr. (11) 

ie" A. Townhill, Warner & Swasey Obs. 
A. Hynek, Ohio — Univ. 

a E. Sutter, RR 7, Box 258A (9) 

Louis Rick, Box 231, Lorain 

E. D. Edenburn, 4124 Commonwealth Ave. 


Mrs. 
C. F. 


(5) 


S. A. Hoynos, 1574 Sheridan, NE, 25034 
F. W. Hartenstein, 905 Brentwood 
H. J. Carruthers, 427 S. E. 61 +.ve. 


N. C. Smale, 831 N. Watts St. 
Mrs. R. T. LuCaric, Box 463, 
Edwin F. Bailey, RIT 3050 
Sarah Lippincott, Sproul Obs., Swarthmore 
G. Winterhalter, 5-J Terrace, McKees Rocks 
Ladd Obs., Brown U., Jackson 1-5680 

Dr. L. V. Robinson, Univ. of S. C. 

C. T. Jones, 302 James Bldg., 7-1936 

Miss J. Saffer, 446 Humphrey St. (10) 

E. M. Brewer, 5218 Morningside, U6-3894 

L. C. Eastland, 5501 Byers Ave. (7) 

Mrs. J. Murray, 1007 W. Gray (6) 

G. van den Berg, Box 266, Groves 

Junius J. Hayes, 1148 East 1 S. 

John W. Lovely, 27 Pearl St., 535-W 

A. Hustead, U.S. Weather Bureau, 21745 
Miss L. Sievers, 4018 Clinton Ave. (27) 

D. K. Johnson, 301 S. 15th, Coeur d’Alene, Id. 
Dorothy E. Nicholson, 2816 N. Union Ave. 
Edward J. Newman, 324 W. Yakima Ave. 
Kenneth W. Schultz, 959 Johnson St. 

Dr. C. M. Huffer, Me geoy Obs. 
E. A. Halbach, 2971 S. 52 St., W. 


Baden 


Allis 


Sky AND TELESCOPE 77 





- 


The sky as seen from latitudes 30° to 50° 


STARS FOR JANUARY 


RIDANUS, the River, occupies much 

of the central southern sky at this 
time of year. The star Beta, the source 
of the river, is known as Cursa, and is 
located just northwest of Rigel in Orion’s 
foot. From there the river winds west- 
ward, and begins a huge meander with 
the star Gamma, known as Zaurak. The 
last star shown in the upper half of the 


a 
north, at 9 p.m. and 8 p.m., local time, on the 7th and 23rd of January, respectively. 


meander is Pi, and then come nine stars 
in succession named Tau’, Tau*, and so 
forth. Tau* and Tau’ are too faint to be 
shown on our chart, and Tau’ is on the 
meridian directly south of Gamma. A 
visitor to the Boston Museum of Science 
planetarium recently suggested that this 
part of Eridanus resembles a harp. 

Theta Eridani, named Acamar, was 
once called Achernar, for to the ancients 
this star was at the end of the river. Aca- 
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mar is a good double star, its components 
of the 3rd and 4th magnitudes, about 
eight seconds of arc apart. 

The l1st-magnitude star at the mouth 
of the river is Alpha Eridani, now called 
Achernar. It appeared on last month’s 
chart. On January 15th, Achernar is near 
the meridian about six o’clock in the eve- 
ning, visible to those living south of 32%° 
north latitude. It is the ninth brightest 
star in the sky, of magnitude 0.60. 
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Farquhar Transparent Terrestrial Tool Globes 


Give Maps the Third Dimension 
THE FARQUHAR TRANSPARENT TERRESTRIAL “TOOL” GLOBE is a practical 


working “tool” that simplifies and clarifies the teaching of geographic facts in rela- 
tion to many subjects — history, current events, literature. commerce. mathematics. 
navigation and many others. The transparent globe enables the student to see and 
understand the world as a whole, with all of its parts in correct relationship to each 
other and to himself. Maps, et cetera, are printed on the interior surface of the 
transparent globe in black ink, with shore lines in green. As shown in this photo- 
graph, this transparent globe can be colored with crayon or water color to identify. 
or direct visual attention to, areas or routes under discussion. Color can be applied 
on bei) ‘inside and outside of globe, and can easily be removed with a chamois. 
Crayoi.. and chamois furnished. 14-in. dia., cradle base (above): $35.00. 36-in. 
dia., tripod stand (left): $195.00. Prepaid to U.S.A. and Canada. 


OTHER TRANSPARENT GLOBES 

Terrestrial  6-in. — $ 7.50 CELESTIAL NAVIGATION FA R Q U H A R T R A N S P A NY E N T G LO BE S 
Colored 14-in. — 37.50 SPHERE DEVICE 1X3 

86-in. — 250.00 Has 14-in. observer’s dome marked 

for Azimuth and Altitude every 3727 Spruce St Philadelphia 4 Pa 

30°; transparent celestial sphere — ° . 
with sun pointer, etc.; 6-in., 4- 
color transparent terrestrial globe. 
Armature has horizon ring, fixed 
ne meridian ring, time ring & swing- 
erepaid to U.S.A, and Canada ing meridian ring. $120.00 


Celestial 6-in. — $ 7.50 
12-in. — 27.50 
36-in, — 195.00 
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